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Foreword 


The Douglas B-18 Bolo in our Pima Air & Space Museum 
collection often evokes puzzled looks and comments from visitors 
as they quickly walk by to move towards the more well known 
North American B-25 Mitchell, Consolidated B-24 Liberator, and 
the Boeing B-17 Flying Fortress. It is a shame that they don’t lin- 
ger, as our Bolo has been meticulously restored by devoted volun- 
teers who spent thousands of hours to make it one of five remain- 
ing examples in the world. 

Of all the American bombers of World War II, the B-18 Bolo 
probably is the least known and the most maligned. In its day—the 
Depression years of the mid-1930s—the bomber was welcomed by 
its crews as a modern innovative bomber. However, the B-18 de- 
sign was nothing more than a DC-3 airliner configured as a bomber. 
The design left it little room for development when the superior 
four engine B-17s and B-24s appeared, while as a twin engine 
bomber contender the B-25s and B-26s would also prove superior. 
The B-18 was ordered and manufactured in relatively large num- 
bers, and was the most numerous American bomber at the time of 
Pearl Harbor. By default it became a jack of all trades and a master 
of none, but finally found a niche as America’s first anti-submarine 


aircraft, and did yeoman’s duty in this undertaking, as Dr. Wolf 


describes. 

Since I was a young boy I have been interested in the B-18 
after listening to stories from my uncle about the B-18s that were 
surreptitiously moved across the US-Canadian border before 
America entered the war to enter the RCAF as anti-submarine bomb- 
ers operating out of Nova Scotia. Bill Wolf has written a fitting 
tribute to the bomber that has been unsung, unjustly denigrated, 
and misunderstood. A book such as this has been long awaited. The 
author has taken on a very daunting task, as there has been virtually 
nothing written on the subject, but using his large personal collec- 
tion of literature and microfilm in his library; he has produced a 
well-written and well-organized text that has, for the first time, pre- 
sented anyone with an interest in the B-18 a concise and definitive 
reference. As with his other “Ultimate Look” books on the Boeing 
B-29 and the Consolidated B-32, this book presents a meticulously 
researched text and an outstanding photo collection—many pub- 
lished here for the first time—that pay fitting tribute to all associ- 
ated with the Bolo. The author has performed a very necessary and 
worthwhile task in having presented the history of the B-18 so thor- 
oughly and effectively before living memory is lost. 


Scott Marchand, M.Phil. 
Director of Collections & Aircraft Restoration 
Pima Air & Space Museum 


Preface 


Of all the American bombers of World War II, the Douglas B- 
18 Bolo probably is the least known. Over the years the story of the 
airliner turned bomber has languished in obscurity, and the few ar- 
ticles on the subject in popular aviation magazines have empha- 
sized its faults and maligned it as a budget bomber that had few 
virtues. In the Depression years of the mid-1930s an economy- 
minded Congress decided to fund the production of the twin engine 
B-18 over the more promising but more expensive B-17 prototype 
that had the misfortune to crash during testing. In 1937, when Air 
Corps crews received their speedy and comfortable B-1 8s, the Dou- 
glas bombers seemed to be cutting edge when compared to the 
Martin B-10, which itself had been the innovative bomber of the 
early 1930s. 

The B-18 was built using contemporary but dead end design 
specifications, and it soon showed itself to be what it was, an “air- 
liner-bomber” that allowed little latitude for future development to 
enable it to attack distant targets with 5,000 pound bomb loads or 
more at speeds and altitudes that would enable it to defend itself 


against more contemporary fighter aircraft. Thus, the bomber would 
not measure up to the matchless four engine B-17s and B-24s or 
the twin engine B-25 or B-26s, and its mass production delayed the 
development and production of these superior, more modern bomb- 
ers which could have made a difference in the grim days after Pearl 
Harbor. 

But at the time of Pearl Harbor the B-18 was the most numer- 
ous American bomber to be based overseas, and then proved itself 
to be useful as a stopgap bomber and jack of all trades until the 
more modern bombers whose development it interrupted could be- 
come operational. However, as a stopgap the Bolo did leave an 
important legacy. At a time when the B-17 and B-24 could not be 
spared it was available in numbers, and played a significant role in 
America’s early anti-submarine operations, first off the American 
coast, and later in the Caribbean, where the U-Boats were ravaging 
merchantmen carrying vital oil and bauxite cargoes. For the first 
time this is the complete story of the Douglas B-18 Bolo: the good, 
the bad, and the ugly. 


Donald Douglas, the DC Airliners, 
and the B-18 


Introduction 

Donald Douglas, along with contemporaries Glenn Martin, Bill 
Boeing, and Reuben Fleet, were creative and business geniuses who 
led the American aircraft industry in the 1920s and 1930s. By the 
onset of World War II Douglas and Martin would have tried and 
failed to enter the bomber field, while the Boeing Company (with- 
out the retired Bill Boeing) and Fleet’s Consolidated Aircraft Com- 
pany would both have great success with their B-17 (and later the 
B-29) and B-24, respectively. At the time of his entry into the bomber 
competition Douglas had established his company and the DC-1/2/ 
3 series of aircraft as the standard in the airline and air transport 
field. The reason Douglas would succeed with his DC series and 
fail with the B-18, and then the B-23 bomber spin off will be de- 
scribed in tracing the story of Donald Douglas and the Douglas 
Company. 


Donald Douglas: The Early Years 

Donald Wills Douglas was born the second son of William, an as- 
sistant bank teller, and Dorothy Douglas in Brooklyn, New York, 
on 6 April 1892. As a youngster Douglas developed an interest in 
aviation, and avidly followed the careers of the Wright Brothers. 
On 30 July 1909 he witnessed Orville Wright flying the Wright 
Flyer during its acceptance trials by the U.S. Signal Corps at nearby 
Fort Myer, and this experience made a lasting impression on Dou- 
glas that shaped his future. Douglas graduated from Trinity Prep 
School that year, and followed his brother Harold by attending the 
U.S. Naval Academy. After three years Douglas confidently resigned 
from the Academy and enrolled at the prestigious Massachusetts 
Institute of Technology, feeling that it was a better opportunity for 
a future in aviation. He majored in mechanical engineering, and 
graduated from the four year course in just two years. After gradu- 
ation he was appointed to the prestigious position as the Assistant 
Aeronautical Engineer to Cmdr. Jerome Hunsaker in the M.I.T. 
Department of Naval Architecture. In this post he was to assist in 
the design of the first advanced American wind tunnel, and also 
helped to set up the school’s first courses in aerodynamics and aero- 
nautical engineering; all for the salary of $500 per year. 


After teaching and working with Hunsaker, Douglas decided 
that he preferred a career in aeronautical design and production. In 
early 1915, Hunsaker recommended Douglas for a consulting posi- 
tion with the Connecticut Aircraft Company of New Haven that 
had been contracted to build the D-1, the Navy’s first non-rigid 
dirigible. After a short time the dirigible was completed, and Dou- 
glas was ready to move onto developing heaver-than-air machines. 
At the time Hunsaker received a letter from Glenn L. Martin, whose 
company was building Army training aircraft in Los Angeles. Mar- 
tin asked for a recommendation for an aeronautical engineer to be- 
come the company’s chief engineer, and Hunsaker tendered Dou- 
glas’ name. During their first meeting in a L.A. hotel lobby, Martin 
at first completely ignored the very youthful looking 23-year old 
when he was approached, but after trying again Douglas reasserted 
that he truly was Donald W. Douglas, Martin’s new chief engineer. 
In those pioneering days detailed drawings and stress analysis were 
unknown, but soon Douglas convinced Martin that he could save 
the company time and money, and proved his point by exceeding 
performance specs in his first design, the Model S seaplane manu- 
factured for Holland. During his Martin sojourn Douglas met visit- 
ing Indianan Charlotte Ogg during a blind date that was so success- 
ful that the couple soon married. Working for Martin, Douglas was 
confined to the West Coast, and he felt isolated from the East Coast, 
which he considered was more of a hub of aeronautical knowledge 
and activity, particularly with the Great War in Europe escalating. 

In November 1916 Douglas resigned from Martin, and left for 
a position as chief civilian engineer with the Army Signal Corps, 
Aviation Section. His first assignment was to tour all eastern air- 
craft factories to determine the status of American aviation. At the 
time there were many British and French aircraft types available in 
America, and Douglas gathered the latest technology in aircraft 
design and fabrication from these examples. Douglas and the Army’s 
first aeronautical engineer, the virtuoso Grover Loening, worked 
hard to advance the status of the Aviation Section, and stressed the 
importance of airpower to the infantry-minded Army generals. At 
the time both the Navy, and more so the Army, lacked personnel 
and aircraft. Once the $649 million Congressional appropriation 
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was approved, both Loening and Douglas understood that the only 
way that aircraft could be produced in huge numbers (20,000 com- 
bat aircraft and 9,000 trainers) was to build them on an assembly 
line much like the fledgling automobile industry was doing at the 
time. Douglas’ primary responsibility during this time was to rede- 
sign British aircraft, but all of his designs were rejected or ran into 
red tape. Douglas became disgruntled and resigned his position when 
automobile industry executives, knowing nothing about aircraft, 
were imported to administer the new aircraft production program. 

Douglas’ next stop was to join Glenn Martin again after the 
company relocated in Cleveland. His first assignment was to de- 
sign the MB-1 biplane, which was to be the largest American bomber 
ever built. It was crewed by three men, measured 46 feet, 10 inches 
long, had a 71 foot, 5 inch wingspan, was 14 feet, 7 inches high, 
and weighed 10,225 pounds. It was powered by two, 12-cylinder, 
400hp Liberty engines that drove the bomber to a top speed of 
1 18mph with a full 1,500 pound bomb load. The giant bomber first 
flew on 17 August 1918, and was delivered to the Army just before 
the Armistice in November. On 20 July 1921 these bombers were 
employed by Gen. Billy Mitchell in his famous demonstration of 
airpower, when the heavily armored German battleship Ostrfieisland 
was bombed and sunk off the Virginia Capes. After the war there 
was a glut of aircraft, as the Army was selling its surplus aircraft at 
deep discounts, and Martin decided not to pursue the further devel- 
opment of the MB-1, despite the fact that the versatile aircraft could 
be converted to a commercial transport version carrying 12 passen- 
gers and two crewmen over a distance of 600 miles. 


Douglas Forms an Aircraft Company 

The Ohio winter of 1919-20 was so harsh that Douglas sent his 
wife and two babies to sunny California. Douglas stayed behind as 
Martin paid him the, then, princely salary of $10,000 per year, and 
assured him of job security in the weak post war aviation job mar- 


ket. However, Douglas wanted to start his own company, and on a 
visit to his family in California he made the momentous decision to 
resign from Martin in March 1920. Douglas made the rounds of the 
banking community to borrow start up money, but with so many 
failures of aeronautical companies he was turned down. He was 
introduced to David Davis, a millionaire sportsman and aviation 
enthusiast, who wanted to build an airplane to fly non-stop, coast- 
to-coast. With $40,000 from Davis and $2,000 of his wife’s money 
Douglas incorporated the Davis-Douglas Airplane Company in 
South Dakota, and lured five friends from the Martin Company to 
Los Angeles. Douglas rented the second story of a former mill in 
downtown Los Angeles and borrowed tools, and began work on the 
Cloudster that was to be the first aircraft that was able to lift a 
payload equal to its own weight. The large biplane had a length of 
35 feet, a height of 13 feet, and a wingspan of 56 feet. A 400hp 
Liberty engine gave it a range of 2,800 miles at a cruising speed of 
85mph. As each section was built, it was lowered into a truck and 
transported to the former Goodyear hangar in East Los Angeles for 
assembly and flight testing. The aircraft ground looped during its 
first attempt at flight, as the runway wasn’t long enough, and the 
initial flight was postponed to February 24, 1921, when it was suc- 
cessful. After breaking the Pacific Coast altitude record of 19,160 
feet on 29 March, the first American cross-country flight was at- 


tempted by Davis and former Martin chief test pilot, Eric Springer. 
The flight began on 27 June 1921, but was cut short when the Lib- 
erty engine quit over El Paso. Before a second attempt could be 
made two Army pilots, Lieutenants Oakley Kelly and John 


Doug as eit) returned to the West C oast, and witr millic naire sport mar 
ind aviation enthusiast David Davis, incorporated the Davis-Douglas Air 
plane Company in the rented second story of a former mill in downtown 


Los Angeles. (Douglas) 
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Macready flew a Fokker T-2 monoplane from Roosevelt Field, Long 
Island, to Rockwell Field, San Diego: 2,500 miles in 28 hours, 50 
minutes. With the record gone, Davis sold the Cloudster that was 
ultimately sold to T. Claude Ryan, who had established his aircraft 
company and airline in San Diego. Ryan converted the aircraft to 
carry 12 passengers in its luxurious cabin, and this aircraft was con- 
sidered America’s first commercial airliner. 

Davis soon lost interest in the company, and sold his 2,500 
shares in exchange for a promissory note backed by Douglas’ fa- 
ther William. Douglas renamed the company appropriately enough 
the “Douglas Company,” and reincorporated it in California. Dou- 
glas developed a design for a torpedo bomber that was partially 
based on the Cloudster, and was able to sell three test examples to 
the Navy as the DT-1 (Douglas Torpedo #1). The biplane was pow- 
ered by the reliable 400hp Liberty engine and operated as a sea- 
plane, with folding wings and twin pontoons that could be replaced 
with wheels. Tests during 1922 demonstrated that the DT-1 was the 
best design submitted, and the Navy awarded a contract as the DT- 
2, which was similar to the DT-1, except for the redesigned tail and 


The Cloudster was the first aircraft able to lift a 
payload equal to it weight. The large b 
plane had a length of 35 feet, a height of | 3 feet, 
ind a wingspan of 56 feet. A 400hp Liberty er 
gine gave the aircraft a range of 2,800 miles at 


cruising speed of 85mph. (Douglas) 


movement of the radiator from the side of the cowling to the front. 
The Navy made only an initial partial payment on the $120,000 
contract, and Douglas needed $15,000 to remain viable, and after 
making the rounds of local banks was able to secure a loan. Dou- 
glas began to build the torpedo bombers in the Goodyear dirigible 
hangar, but the hangar was unsuited for large scale production, and 
Douglas purchased a bankrupt Hermann movie studio lot in Wilshire 
to set up his first true production line to complete the initial order 
for 45 DT-2 aircraft. Douglas design for the DT-2 aircraft was so 
successful that it was licensed to the Naval Aircraft Factory, and 
the Dayton Aircraft Company to complete an additional Navy con- 
tract for 55 aircraft. The DT series was important to Douglas, as it 
gave him footing as a player in the aircraft industry, and the injec- 
tion of fresh capital into the fledgling company. Soon the Post Of- 
fice Department and Army ordered several DTs for use as mail planes 
(M-1) and observation aircraft (O-2). 

Douglas’ next design challenge came when the Army Air Ser- 


vice purchased five DT-2s from the Navy production run as part of 


a secret scheme to modify the aircraft to be capable of flying around 
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The DWC "Douglas World Cruiser” was Dou 


3las' next design challenge. The Army Air Service 
purchased five DT-2s from the Navy production 
run as part of a secret scheme to revamp the 
iircraft to be capable of flying around the world. 
The Douglas design was able to set down on 
ind or water, and had folding wings for easy stor 
ge, (USAF) 


the world, with the purpose of validating aerial communications 
and the feasibility of air transport. The Douglas design, known as 
the DWC “Douglas World Cruiser,” was able to set down on land 
or water, and had folding wings for easy storage. After testing at 
Langley Field, VA, beginning in December 1923 four DWCs (the 
fifth was a spare )—the Seattle, Boston, Chicago, and New Orleans 
began their quest, taking off from Clover Field adjoining the Dou- 
glas factory on 17 March 1924. After stopping at Seattle and flying 
into a fierce storm over the Aleutian Islands off Alaska the Seattle 
was lost, but the remaining three aircraft continued. Two thirds into 
the flight the Boston was lost over the North Atlantic off Iceland, 
and was replaced by the spare fifth DWC named the Boston II. The 
three DWCs arrived at Clover Field on 23 September, and were 
welcomed by a huge crowd of 200,000. On the 28" the aircraft left 
for Seattle via San Francisco, completing the 27,550 mile, 175 day 
journey involving 36 stops requiring 371 hours of flying time to 
firmly establish Douglas as the leading designer and manufacturer 
of long range aircraft. 

Orders rolled in, as the Army ordered 27 six to seven passen- 
ger transport versions of the DWC designated as the C-1, and four 
observation seaplanes (DOS) that were given the Army designa- 
tion of O-6. Along with the DWC versions, the O-2 (DT-2) was 
converted into 25 O-7/8/9 variants, and 59 were converted to the 
BT-1; one each were re-engined as the O-32 and O-34 variants. 
The O-2 was to remain in production for ten years, as it was to 
become the standard Army observation aircraft. These orders caused 
Douglas to increase his payroll to 112 employees at the beginning 
of 1925. The Douglas Engineering Department, already including 
the talented Jack Northrop, Jerry Vultee, and Edward Burton, hired 
recent M.I.T. graduate Arthur Raymond, and a high school drop 
out named Ed Heinemann. To lead the 20-man Engineering De- 
partment Douglas hired a new Chief Engineer, the redoubtable James 
“Dutch” Kindleberger who had previously replaced Douglas at 
Glenn Martin Company. 

During this period Douglas and his father William were the 
sole owners of the company, and from 1921 to 1928 had made a 
profit of $1.2 million. The rapid growth of the company necessi- 
tated reorganization, and on 30 November 1928 the new Douglas 
\ircraft Company was incorporated in Delaware with an autho- 
rized one million shares, of which 300,000 were issued; 200,000 to 


Douglas, and 100,000 sold to the public for $10 per share to raise 
$1,000,000 in capital. Douglas invested $500,000 to build a new 
7.75 acre factory in Santa Monica adjacent to Clover Field, and he 
banked the remaining $500,000. 

After building the DT-2s for the Navy and the O-2s and vari- 
ants for the Army, Douglas’ next project was to develop a small 
commercial flying boat in 1929 to sell for $45,000. The design, 
initially named the Sinbad as the prototype, was powered by two 
Pratt & Whitney radial engines that carried the aircraft at 153mph 
(at sea level) over a range of 770 miles, carrying six to eight pas- 
sengers in a spacious cabin containing a lavatory, and a 30 cubic 
foot rear baggage compartment. The onset of the Depression de- 


The rapid growth of his company necessitated Douglas to reorganize the 
new Douglas Aircraft Company in November |928.With the proceeds from 
a public stock offering, Douglas invested $500,000 to build a new 7.75 acre 
factory in Santa Monica adjacent to Clover Field, and he banked the remain 
ng $500,000. (Douglas) 
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flated the American commercial aircraft market, but the military 
bought all but 47 of the 58 production aircraft by then renamed the 
Dolphin. The Navy bought 12 RD Dolphins (including two for the 
Marine Corps as the RD-3), and the Coast Guard bought ten as the 
RD-4, while the Army purchased 24 (eight Dolphin Is as C-21s, 14 
Dolphin IIIs as C-26s, and two nine passenger Dolphin IIIs as C- 
29s). Among the 11 remaining Dolphins, one was sold to the Ar- 
gentine Navy, three to the Wilmington Catalina Airline Company, 
and one to Pan American Airways. The remaining Dolphins were 
sold for private use: two to the Vanderbilt family, one to Standard 
Oil, one to Crosley Radio, one to a French millionaire and, interest- 
ingly, one to Boeing Aircraft founder William Boeing, who had it 
outfitted as his personal executive aircraft named Rover. 


The Civilian Aircraft Market: 1926-1931 

America in the early 1920s saw the beginnings of the air transport 
business, and the use of ex-military aircraft that were minimally 
improvised into “airliners,” some of which sometimes exposed their 
passengers to the weather. Even after passenger cabins were intro- 
duced, tradition mandated that the pilot’s cockpit remain open. Also, 
after the war the military closed many airfields, so there was a lack 
of satisfactory fields close to major cities, while the country’s ex- 
cellent railway system was more convenient, more comfortable, 
less expensive, and thus more utilized. 

Soon the nascent airline industry realized that safety, comfort, 
and speed were necessary to attract prospective passengers. Ini- 
tially, the image of the airline industry suffered from an abnormal 
number of accidents, some due to operating conditions, such as 
maintaining schedules in poor weather, but most were due to unre- 
liable, underpowered engines that could not cope with normal cir- 
cumstances that could have been easily overcome by more reliable 
and powerful engines. Beyond the safety factor, contemporary air- 
craft were not economical because they were underpowered, and 
could only carry a limited cargo and a small number of passengers. 
Over the post war decade aircraft engine design, especially using 
air-cooled radial engines, increased reliability and power, and im- 
proved the airlines’ safety record. Anthony Fokker designed his air- 
craft with airframes that could accommodate future engine devel- 
opments, a major factor that potential buyers considered. Fokker’s 
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tri-motor designs were the prime examples of this engine adapt- 
ability, and Ford’s Tri-motor AT-4 and AT-5 and Junker’s F 13 would 
follow this example. 

By the mid to late 1920s American passenger air transport 
lagged behind that in Europe. The reasons included: U.S. govern- 
ment apathy toward air passenger transport as opposed to its sub- 
sidy of mail transport; lack of suitable aircraft that were fast and 
comfortable; lack of airfields in a country with far-reaching geog- 
raphy; competition from the excellent railway system; and poor 
public relations, as the industry focused on the transport of mail 
over courting passenger travel. After World War I European air- 
lines had relied on substantial subsidies from their governments, 
but in the U.S., commercial aviation had to compete with the glut 
of surplus aircraft that the American military sold below cost to any 
interested buyer who wished to start an airline. In 1924, the British 
government merged the country’s four major airlines to form Im- 
perial Airways, and created economical global and transcontinen- 
tal routes to service the far-flung British Empire. 

Thus, in the America of the 1920s, the development of passen- 
ger air transport was a secondary consideration to the transport of 
mail. From 1918 to 1927 the U.S. Post Office Air Mail Service 
monopolized air commerce. Future President, and then Secretary 
of Commerce Herbert Hoover, introduced legislation in 1922 to aid 
the U.S. commercial aviation industry, but he was not successful 
until 1925, when the Kelly Act was passed by Congress, authoriz- 
ing the Postmaster General to solicit bids for airmail service on 
eight designated Contract Air Mail (CAM) routes from private con- 
tractors capable of meeting government requirements. The induce- 
ment was that 80% of the revenues could be retained by the mail 
hauler if they could also carry passengers if its aircraft had that 
capacity. “Could” and “If? were the operative words, as the airlines 
had no real inducement to carry passengers when they were being 
subsidized on a pound of mail per mile basis. The bidding drew the 
26 year old future Pan American Airlines entrepreneur Juan Trippe 
of Colonial Air Transport, who was awarded the Boston-New York 
route using two six passenger Fokker Tri-motors. The Chicago-San 
Francisco route was awarded to William Boeing and Edward 
Hubbard of Boeing Air Transport, who placed 25 two passenger 
Boeing 40s into service. National Air Transport (NAT) won the 
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Chicago-Dallas/Fort Worth, and later the New York-Chicago route. 
In May 1926 Congress passed the Air Commerce Act, which was 
the foundation of American commercial aviation. The Act also au- 


thorized the Bureau of Aeronautics (BA) within the Department of 


Commerce, which was sanctioned to license all U.S. planes and 
pilots, establish and enforce air traffic rules and regulations, inves- 
tigate accidents, and test new aircraft and engines for safety. 

The Kelly Act of 1925 had contracted 15 airlines to carry the 
mail as their main source of revenue through the end of the decade 
and into the early 1930s. Only Western Air Express and Ryan Air- 


lines had offered dedicated passenger-only service in 1926, and other 


“airmail” airlines carried passengers as bonus income, and then only 
when approved by the Post Office. Passengers on these airmail 
flights often were seated on folding chairs among the postal sacks 
in the mail compartments of the Ryan M-1 or the Douglas M-1 or 
M-2. However, in 1927 the Lindbergh Trans-Atlantic flight focused 
the public’s attention on the possibilities of air transport, and the 
introduction of Anthony Fokker’s and Ford’s “Tin Goose” tri-mo- 
tor aircraft made high speed air travel possible. The airline indus- 
try, While trying to convince the public that the less efficient tri- 
motor design was safer, also convinced itself. From inception speed 
had been the main selling point of airline advertising to their pas- 
sengers. Airlines had to be faster than land transportation, particu- 
larly railways, which were more comfortable than the noisy, vibrat- 
ing aircraft of the day. So by the beginning of the 1930s the airlines 
had finally made the idea of air travel attractive to the public, but 
had not cut operating costs. The aircraft of the time that were able 
to carry a worthwhile payload over an acceptable range were slow 
and obsolete, while the faster aircraft could only carry a smaller 
load over a shorter range. From 1925 through 1931 a large number 
of aircraft designs using different engine configurations were in- 
troduced that were capable of primarily carrying passengers. The 
first purpose built airliner was the eight passenger Stout 2-AT tri- 
motor that went into service in 1925, Between 1926 and 1931 the 
Stout was followed by a number of tri-motors, led by the eight pas- 
senger Fokker F-VII and 14 passenger Ford 4-AT in 1926, and the 
20 passenger Boeing 80, 12-14 passenger Fokker F-19, and 16 pas- 
senger Ford 5-AT in 1928. In 1930 Ruben Fleet developed his twin 
engine 6-8 passenger Consolidated Fleetser and 18-22 passenger 
Commodore amphibian, while Glenn Curtiss introduced his 18 pas- 
senger Model 18 Condor. The first four engine airliners were de- 
veloped: the 32 passenger Fokker F-32 in 1930, and the 24-40 pas- 
senger Sikorsky S-40/41 amphibian in 1931. 

By the end of the decade, the Stock Market crash of 1929 had 
decimated the smaller air carriers, and only a handful of major car- 
riers survived. President Hoover’s Postmaster General, Walter F. 
Brown, began an investigation in March 1929, believing that the 
government subsidies given to commercial air carriers encouraged 
them not to expand passenger service as long as they found it more 
profitable to carry subsidized airmail. The powerful Brown, who 
had control of airmail contract awards, and had established an inte- 
grated air route system across America, pressured Congress to 
change the Kelly Act of 1925 to eliminate the pound-per-mile pay- 
ment method, and pay on the basis of cargo space available. The 
result was the McNary-Waters Act of 1930 that was to encourage 
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air transport operators to purchase larger capacity aircraft that would 
now have to be filled with people to earn revenues. The Act was 
intended to increase competition among commercial carriers so that 
the airline industry could become self sufficient. This expectation 
was not to be met, as the equipment financing under the Act caused 
many smaller carriers to go out of business in the deepening De- 
pression, and there were only three large carriers in 1930. Western 
Air and Transcontinental Air Transport merged into Transcontinental 
and Western Air (TWA). United, which flew between the west coast 
and Chicago, bought out east coast based National Air Transport to 
become a transcontinental carrier. In the southern U.S., American 
Airways bought a number of smaller regional carriers to become 
dominate in that area. As a result TWA and United survived as the 
nation’s major airlines, with American becoming a contender in 
third place. United had routes that carried freight and passengers 
from New York across the northern tier of states, while TWA flew 
the central route form New York to the West Coast. Brown was so 
disgruntled by the emergence of giants TWA and United that he 
awarded American the southern mail and passenger route, where it 
would become the most profitable airline of the period. Officials of 
all three of the airlines recognized that the company that purchased 
the new and better aircraft would have the advantage on their two 
rivals. 

Air accidents were common and well reported, as they are to- 
day. On 31 March 1931 beloved Notre Dame football coach Knute 
Rockne was flying from Kansas City to Wichita in a TWA wooden 
Fokker F-10A tri-motor that suffered structural failure. All aboard 
died in the crash, and the Press and public were outraged and de- 
manded change. The accident resulted in the first government 
grounding of a commercial aircraft, and the downfall of Fokker 
aircraft in the U.S. until the late 1960s (F-27 Fellowship). The Bu- 
reau of Air Commerce dictated that all aircraft with wooden spars 
and ribs have periodic thorough inspections; a procedure which 
became so time consuming and expensive that it caused the phas- 
ing out of wooden aircraft. Even the few brave passengers who had 
patronized the fledgling airline industry quit flying, and the airlines 
realized that they needed a new airliner design that was safer and 
bigger, and that goal could only be accomplished by utilizing an 
all-metal design. More than ever, it was crucial for the aircraft in- 
dustry to develop a revolutionary airplane that combined the re- 
quirements of comfort, speed, and safety with optimum payload 
and range potential. 


Boeing and the Civilian Transport Market: 1930s and 

the Model 247 

Soon Boeing announced its plans to build the Model 247 commer- 
cial transport, utilizing the experience it had gained with the devel- 
opment of its Model 80 airliners and B-9 bombers. In mid-1932 the 
United Aircraft & Transport group decided to consolidate Boeing 
Air Transport, Pacific Air Transport, National Air Transport, and 
Varney Air Lines into the 120 plane United Air Lines and Transport 
Company, with Philip Johnson as Chairman and Frederick 
Rentschler as President. Johnson would retain his position as the 
Boeing Airplane Company President, but would delegate much of 
his duties to the young 40 year old Claire Egtvedt as his vice presi- 
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dent. At this time the bi-plane versus monoplane controversy con- 
tinued in airliner design. Johnson wanted to equip his newly formed 
United Airlines Company with the best aircraft available, and he 
and Egtvedt felt their successful experience with the Monomail and 
B-9 made the monoplane design the wave of the future. They as- 
signed Robert Minshall to lead the program, with Frank Canney as 
his project manager. The result was the development of the world’s 
first true airliner, the superlative twin engine, all-metal, low-wing 
monoplane, the Model 247, which flew its maiden flight on 8 Feb- 
ruary 1933. The Model 247s were powered by either the 525hp 
Pratt & Whitney Wasps or Twin Wasp Juniors. The aircraft could 
carry ten passengers at 180mph (more than 60mph faster than the 
tri-motors of the day) over 500 miles, at altitudes of up to 20,000 
feet. United Airlines placed a $3 million, 60 aircraft order to be 
delivered at the end of 1932. Despite 24-hour shifts to meet 
Johnson’s target delivery date, the Model 247 did not make its first 
flight until 8 February 1933. The 247 revolutionized the airline in- 
dustry, and Boeing Chairman William Boeing was awarded the 
Guggenheim Medal for “successful pioneering and achievement in 
aircraft manufacture and air transportation.” Bill Boeing was only 
51 years old but wished to retire, and in August 1933 he relinquished 
the Boeing Airplane Company chairmanship to Johnson, and Egtvedt 
became the Boeing president. At this juncture the Boeing Com- 
pany committed a critical business error by refusing to sell the Model 
247 to other airlines, particularly to arch rival TWA, but Boeing 
actually had no choice, as it first needed to furnish in-house United 
Airlines its allocation of the outstanding airliner that would give 
the operator the definite competitive edge. 

At the time TWA was flying Ford and Fokker tri-motors on its 
transcontinental routes, and company President Richard Robbins 
realized that Boeing’s 247 would give United an advantage over 
his company. In response to the Boeing 247 rebuff, TWA convened 


a board meeting headed by Robbins and attended by TWA chief 


technical advisor Charles Lindbergh and Vice President of Opera- 
tions Jack Frye. After a discussion of basic requirements Frye was 
instructed to have his engineering staff draw up performance speci- 
fications for an airliner that was to be superior to the Boeing 247, 
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Jack Frye, TWA Vice President of Operations, instructed his engineerin 
to draw up performance specifications for an airliner that was to be super 
to the Boeing 247, as he realized that Boeing's 247 would give United 
advantage over TWA's Ford and Fokker tri-motors. (TWA) 
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and the recently introduced Junkers Ju-52 tri-motor, which was the 
flagship of the German national Lufthansa Airlines. In the safety 
conscious climate of the time the aircraft was to carry the latest 
radio and communications equipment, and be able to fly on one 
engine out, so three engines continued to be deemed safer than two 
for a large aircraft. However, there was no question about the ad- 
vantage of the monoplane design. The specifications called for an 
all-metal tri-motor monoplane transport that could carry at least 12 
passengers in a roomy cabin at 145mph over a range of 1,080 miles 


at a minimum service ceiling of 21,000 feet. The gross weight of 


the aircraft was to be 14,200 pounds, with a 2,300 pound payload. 
On 2 August 1932 Frye sent out a two paragraph bid invitation 
letter to Douglas, Martin, Ford, Curtiss-Wright, and Consolidated 
to design and manufacture ten aircraft that would meet the enclosed 


specifications. 


Douglas Enters the Civilian Transport Market: 

The DC-1 and DC-2 

Although the TWA bid invitation did not mention a price per plane, 
the 38 year-old Douglas was confident that his company was ready 
for the commercial transport market. While the rest of America and 
the aviation industry were suffering the onset of the Great Depres- 
sion, Douglas was more than solvent after selling 430 aircraft in 
the 1920s, and still had orders to fill for 53 aircraft from the Army, 
18 from the Navy, and ten from China. Nonetheless, while earning 
$2 million in military sales in 1932, the year still was to be the 
worst in company history, and Douglas realized that the company 
needed commercial contracts to turn to, as Congress was cutting 
back on military contracts during the Depression. North American 
Aviation President Harold Talbot, whose company owned 89,000 
shares of Douglas stock, and who also was a TWA director, urged 
Douglas to enter the TWA airliner derby, as TWA urgently needed 
an aircraft to compete with the forthcoming Boeing 247. Talbot 
mentioned TWA’s high regard for Douglas and his design team, 
and called attention to Henry Ford’s expected departure from avia- 
tion. The Ford Motor Company was the major factor in American 
aviation, but during the late 1920s the commercial transport market 
became so saturated that no company was making a profit, much 
less breaking even. Ford produced over 200 of its immortal 4-AT 


and 5-AT tri-motor air transports at a cost beginning at $55,000, 
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and reaching $68,000; supplying 95 airlines worldwide. However, 
it is estimated that Ford still lost over $3 million (Ford never re- 
leased any figures), and by the beginning of 1932 Ford was ready 
to leave the aviation business. Talbot also revealed that several com- 
panies were planning on entering the TWA design derby. General 
Aviation Aircraft Corporation, which had recently acquired Fokker 
Aircraft in the U.S., was planning on entering a tri-motor proposal, 
and that there also was talk of Sikorsky working on a 40 passenger 
design (the future S-40). Curtiss-Wright, which was already sup- 
plying its 18 passenger Model 18 Condor to American Airways, 
would also be working on a TWA contender. With Talbot’s rein- 
forcement, Douglas directed his engineering department to initiate 
studies on the TWA specifications using a twin engine hypothesis 
on a low wing monoplane design. 

Donald Douglas was not interested in the oversold-on-safety, 
extremely noisy, and inefficient tri-motor concept, and had not en- 
tered the commercial aviation market earlier for that reason, stating 
that his company’s previous twin engine designs easily flew safely 
on one engine in emergency situations. Engine makers Pratt & 
Whitney and Wright Aeronautical were developing new engines, 
two of which furnished more horsepower than the three engines 
powering existing tri-motor aircraft. These engines were mounted 
in the newly developed 
Aeronautics (NACA)—cowlings that produced a streamlining that 
reduced air resistance by half. 


by the National Advisory Committee for 


The Douglas engineering team was led by Chief Engineer Dutch 
Kindleberger and Deputy Chief Engineer Arthur Raymond, and had 
a superlative staff of Senior Engineers, including Ed Burton, Fred 
Stineman, Fred Herman, and Lee Atwood. Also present was Donald 
Douglas’ right hand man since 1922, Harry Wetzel, who was com- 
pany Vice President and General Manager, and who had the ability 
to take the engineers’ designs and correlate them into cost and manu- 
facturing requisites. The team worked for a week, not only study- 
ing the TWA specification, but also Boeing’s 247 design to make 
the Douglas proposal a superior airplane to the Boeing aircraft. The 
Douglas focus was on passenger comfort, with more head room, a 
clear central aisle, and better soundproofing. The main wing spar 
in the Boeing design cut through the passenger cabin, dividing it in 
half, and its fuselage was too narrow in cross section, and made the 
cabin feel constricted. During their brainstorming sessions the Dou- 
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glas engineers decided to use a modified version of the tapered 
wing developed by Jack Northrop that would give added lift with- 
out adding too much area. Douglas had experience with the wing, 
and had jigs and machine tools available for its fabrication. The 
structure of the wing was of multi-cellular aluminum construction 
with an internally braced rib and spar. The wing was to be built in 
three sections, with the stub center section integrated with the fuse- 
lage so that it was strong enough to support the engines, and elimi- 
nated the main wing spar running through the cabin as it did in the 
247; dividing the cabin into two. Using this wing design, the en- 
gine mounts could extend out of the wings, giving more lift as the 
thrust of the propellers was directed over the airfoil, giving the ex- 
tra lift. Since the Boeing aircraft had retractable landing gear, it 
was essential that the Douglas project have it also, as retracting the 
gear into the nacelle reduced drag by 20%. The TWA specs required 
a landing speed of 65mph, and a flap had to be developed to in- 
crease wing area for slower landings, and to give more lift on take 
off. The hydraulic flaps operated by the pilot from the cockpit were 
split trailing edge flaps built into the lower side of the wing to in- 
crease lift for take off and drag for slow landings. 

After ten days the plans for the Douglas Commercial #1 (the 
DC-1) were ready, and an appointment was made to meet with 
TWA’s Robbins and Lindbergh in New York City. Wetzel and 
Raymond left by train from California, and on the way they final- 
ized the design specs, and organized, wrote, and rewrote their pre- 
sentation. Once they arrived in New York they were scheduled for 
the first meeting the next morning, with Robbins and Lindbergh, 
and TWA senior pilots D.W. “Tommy” Tomlinson and Paul Rich- 
ter. Also present was Donald Douglas’ good friend Harold Talbot. 
The meeting continued for three weeks, and the design was dis- 
cussed and analyzed at length, with problems and questions being 
resolved. The last major hurdle was Lindbergh’s insistence that the 
aircraft be able to take off with a full load from any TWA field on 
one engine, and then climb and fly over any mountain range along 
the route. Douglas asked Kindleberger for the answer, and his reply 
was that this had never been done before with such a large aircraft, 
and the only way to find out was to build it and find out. On 20 
September 1932 a contract was signed for a service test aircraft to 
cost no more than $125,000 (with Douglas to be accountable for 
the cost of any contract over runs), and for some unspecified rea- 
son Douglas insisted it was to be paid for in gold bullion. The con- 
tract also stipulated that TWA had the right to buy all, or part, of the 
60 aircraft in batches of 10, 15, or 20 aircraft at $58,000 each, with 
the engines to be supplied by TWA. Douglas and Kindleberger both 
knew that the $125,000 would not come close to covering the cost 
of the test aircraft, but the announcement of the contract caused 
Douglas stock to jump from $7.12 to $16 per share overnight. 

On his way back home Raymond flew coast-to-coast for the 
first time, and personally sampled the 1932 air travel experience. 


He flew in a TWA Ford Tri-motor, and immediately had to stuff 


cotton in his ears to block out the noise. The cotton blocked the 
noise and any attempt at conversation, but had no effect on the 
vibration. Once over the Rocky Mountains the cabin became so 
cold that his feet became numb, as did his behind from the narrow 
leather-covered wicker seats. He found the passenger cabin small, 


and the rear lavatory even smaller. As a climax to the uncomfort- 
able journey, when the airliner landed on the wet field that was 
covered with puddles, the muddy water was sucked through the 
cabin air vents and sprayed everyone. Then and there Raymond 
knew that the design specs were not only about numbers and per- 
formance, but also about comfort, and declared, “We’ ve got to build 
comfort and put wings on it.” Douglas engineers were urged to 
think about passenger comfort: better seats and leg room, a more 
spacious passenger cabin and lavatory, and better cabin heating and 
sound proofing. 

In the fall of 1932, the eight acre Santa Monica Douglas facil- 
ity covered about 350,000 square feet of floor space, employed 900 
personnel, and lay adjacent to Clover Field, which had all paved 
taxiways and runways. At this time the Douglas factory was occu- 
pied with military orders for Army observation planes, Navy tor- 
pedo bombers, and a new twin-engine amphibian, so room had to 
be found for the new DC-1 project. The process for developing and 
building a new aircraft followed a series of steps. After the design 
was approved and blueprints drafted; these ideas and paper plans 
were transformed into a reduced 1/11" scale model for wind tunnel 
testing at the California Institute of Technology. CIT, under the lead- 
ership of the brilliant Dr. Robert Millikan, had one of the world’s 
most modern aerodynamics departments, and an excellent wind 
tunnel. Douglas recruited recent CIT aerodynamics graduate Dr. 
W. Bailey Oswald to determine the ideal aerodynamics of the scale 
model, which was shown to have initial instability and center of 


Dr. W. Bailey Oswald, a recent Cal Tech aerodynamics graduate, was re 
cruited by Douglas to determine the ideal aerodynamics of the scale DC-| 
model, which was shown to have initial instability and center of gravity prob- 
lems. Oswald would become an important member of the Douglas team. 
(Douglas) 
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gravity problems. After the scale model passed its wind tunnel tests, 
mock ups were made of each system, such as the fuel, brake/hy- 
draulic, and oil, and then tested. A full-sized mock up was con- 
structed to determine the optimal location and installation of in- 
struments, systems, and equipment. Next a hand-fabricated flying 
prototype was constructed, but due to the pioneering nature of the 
new multi-cellular wing, the all-metal fuselage framework, and the 
aircrafts stressed skin, the construction was essentially done by 
trial and error. i 

On 8 February 1933, the Boeing 247 made its first flight, and 
put the pressure on Douglas engineers and the DC-1 project. The 
first major problem came when TWA, which was to supply the power 
plant, had not made a decision between the air-cooled radial Pratt 
& Whitney Hornet and the Wright Cyclone engines. Douglas engi- 
neers had designed the aircraft to be capable of using either engine, 
so there was intense competition between the two engine compa- 
nies for the contract, and they sent their field engineers and techni- 
cians to Santa Monica to work with the Douglas airframe and en- 
gine departments. Each company set up work sites on either side of 
the hangar, and the competition became so intense that an actual 
chalk line delineating a “no man’s land” had been painted to sepa- 
rate the two factions, and high screens erected to hide each 
company’s “secrets.” Finally, because of Wright’s new cooling fin 
and cylinder design the nine cylinder, air-cooled, 600hp radial SGR- 
1820 Cyclone was chosen by TWA. When TWA approved the com- 
fortable passenger cabin mock up on 15 March 1933, it was found 
that the added passenger cabin amenities ballooned the DC-1 de- 
sign from 14,000 to 17,000 pounds, making it 1,000 pounds over 
the maximum weight. There was an anxiety at Douglas that a fully 
loaded DC-1 would be unable to get off the ground with two en- 
gines, much less one. However, at the time the Hamilton-Standard 


Company was developing their revolutionary adjustable pitch pro- 
peller and new gearing that would allow more efficient operation, 
not only during take off, but also while cruising at high altitudes. 
The adjustable pitch propeller permitted the pilot to automatically 
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The roomy DC-| pilot's compartment had controls for a pilot and co pilot, 
and a center console with twin throttles, prop, and mixture controls. (Dou 
glas) 


adjust the angle of the propeller blades so that they could take larger 
bites of air at take off, supplying increased thrust and providing 
more lift. For cruising speeds the blade angle could be decreased to 
conserve gasoline and decrease engine speed and wear. The final 
propeller configuration was a three-blade, two-position, hydro-con- 
trollable Hamilton-Standard unit. There were two 180 gallon main 
fuel tanks and two auxiliary 75 gallon tanks (510 gallons total) to 
give the DC-1 a range of 1,200 miles. While some weight paring 
would still have to be done, the Hamilton-Standard propeller was 
the answer to keeping the DC-1 as comfortable as possible. 

On 22 June 1933, only ten months from Jack Frye’s bid invita- 
tion, Douglas Commercial Model-1 rolled out of the Douglas han- 
gar onto the Clover Field ramp carrying the experimental license 
X223Y, and the Douglas serial number 1137. The large 16,000 
pound, sleek aluminum DC-1 was truly impressive, with its tapered 
cylindrical fuselage that, at 60 feet long and having a wing span of 
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The DC-| (Douglas Commercial Model-1) rolled out of the Douglas hangar on 22 June 1933, only ten months from Jack Frye's bid invitation. The large 
| 6,000 pound, sleek aluminum DC-| was truly impressive, with its tapered cylindrical fuselage that, at 60 feet long and having a wing span of 85 feet, was the 


largest American twin-engine monoplane land plane ever built. (Douglas) 


19 


Douglas B-18 Bolo - The Ultimate Look: From Drawing Board to U-boat Hunter 


85 feet, made it the largest American twin-engine monoplane land 
plane ever built. It sat on a conventional landing gear, with the wheels 
on shock-absorbing struts, and a small tail wheel. The passenger 
compartment was still bare bones, and would be completed later. 
The passenger “salon” was to be 26 feet, 4 inches long: 5 feet, 6 
inches wide; and 6 feet, 3 inches high, allowing a tall passenger to 
walk upright the entire length of the cabin. Two rows of seven seats 
were separated by a 16 inch aisle, and each seat had its own win- 
dow. The comfortably upholstered lounge seats were 40 inches wide 
and fully adjustable for reclining, and could be reversed to face the 
passenger behind. 

The first flight test of the DC-1 was scheduled for | July at 
noontime, so that Douglas factory employees could watch. On this 
first flight, Project Manager Fred Herman accompanied Carl Cover, 
Douglas Chief Test Pilot and Vice President of Sales. Cover had his 
early training in 1917 at the Officer’s Training School at the Uni- 
versity of California, Berkeley, and was commissioned into the Army 
Air Corps in 1918. After World War I he was the Air Corps repre- 
sentative in California and Hawaii, and joined the Douglas staff in 
1930 as Chief Test Pilot and manager of the military sales sector; 
over the next 13 years he would fly every new Douglas model ex- 
cept the XB-19. With the Douglas workers waiting to see the re- 
sults of their handiwork, Cover taxied the aircraft to the end of the 


Carl Cover, Douglas Chief Test Pilot, flew the first flight test of the DC-1! on 
| July at noontime, so that Douglas employees could watch. During the flight 
the engines continued to cut out, but Cover was able to save the day by 


successfully landing the valuable prototype. (Douglas) 


runway into the wind. After about 30 seconds of climbing after 
take off the left engine quit, but Cover was able to gain a few hun- 
dred feet of altitude when the right engine also quit. The nose 
dropped, but unexpectedly the engines started again, and Cover 
began to climb; only to lose power in both engines again. The 
unpowered aircraft once again begin to dive; Cover got the engines 
to start again and put the plane into a climb. Over the next ten min- 
utes, with the engines stopping in a climb and starting in a dive; the 
skillful Cover was to get the plane to climb to about 1,500 feet, 
where he was able to bank and make a rough but successful land- 
ing. Immediately the concerned Douglas engineers pulled the en- 
gines for inspection. After running the engines on test blocks for 
hours without a problem the engineers finally tilted the test stand 
and discovered that the carburetor floats prevented gasoline from 
flowing upwards in a climb and shut off the fuel, which was again 
able to flow when the plane went into a dive. 

Once the carburetor glitch was solved testing continued, and 
Cover found that the aircraft fishtailed. The engineers went to work, 
and added more rudder surface and changed the airfoil attitude. For 
landing trials the DC-1 was flown to Mines Field, where tests were 
performed by redoubtable test pilot and aeronautical genius Edmund 
“Eddie” Allen, and TWA’s Tommy Tomlinson as the co-pilot, with 
Cal Tech’s W. Bailey Oswald and chief flight test engineer Frank 
Collbohm aboard to record the action of the landing gear. To do so 
Oswald would lie on the floor and stick his head out the cabin door 
that had been removed and observe the gear action, while Collbohm 
would raise and lower the gear in the cockpit. Oswald and Collbohm 
switched positions without the pilot’s noticing, and on the next touch 
and go the pilots did not tell Oswald to lower the gear. As Collbohm 
was watching, suddenly runway asphalt and gravel flew into the 
doorway, and he yelled up to Allen, who knew immediately the 
gear was still up, and the propeller tips were chewing up the run- 
way. Allen frantically pulled up out of danger and circled to make a 
successful gear down landing. There was no structural damage, but 
the plane had to be returned to the factory, and was out of commis- 
sion until mid-August. Once repaired and the passenger compart- 
ment completed the aircraft was taken up for daily testing. The su- 
perchargers were found to make the aircraft a superlative high alti- 
tude performer. The aircraft was so quiet that Tomlinson reported 
that he thought the engines sounded like they were not pulling full 
power. The aircraft was purposely overloaded and had no problems 
taking off well within limits. For the ultimate overloaded, one en- 
gine take off test the DC-1 was flown to Winslow, AZ, the highest 
airport on the TWA route at 4,500 feet. On the take off Allen nursed 
the plane for a long run before the plane lifted off the ground. He 
then climbed to 8,000 feet and flew to Albuquerque on one engine, 
beating the Ford Tri-motor chase plane that had taken off a quarter 
hour before. During testing Oswald felt that the pilots were not 
getting the maximum performance from the aircraft, and set about 
devising the first accurate performance charts that would transform 


the industry’s thinking on predicting aircraft performance. After 


the aircraft was accepted for service the airlines were provided with 
precise performance charts that made operations more efficient and 
reduced costs. 
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Chapter 1: Donald Douglas, the DC Airliners, and the B-18 


The DC-2 Evolves into the Remarkable DC-3 

After two months of the most rigorous flight testing of any aircraft 
to that time, Douglas had met all TWA’s requirements, and on 4 
September 1933 the airline ordered 20 DC-2s, which was an im- 
proved version of the DC-1, with its fuselage elongated by two feet 
to provide an extra row of seats. The new airliner had a take off 
weight of 18,000 pounds, including 14 passengers, 1,740 pounds 
of cargo, and 510 gallons of fuel that carried it over a range of 
1,060 miles at 196mph. The first aircraft (NC13711 c/n 1237) was 
completed in May 1934, and made its first flight on 11 May. It was 
delivered to TWA on the 14", and on the 17" it was flying on the 
New York-Los Angeles route as Ship 301, the City of Chicago, where 
it broke the New York to Chicago speed record four times in eight 
days. By June TWA ordered 55 more, with the official delivery 
ceremony occurring in December 1934 at the Los Angeles Munici- 
pal Airport, when Donald Douglas accepted a $125,000 check. The 
initial DC-2s required 59,000 man hours per aircraft to build, and 
Douglas engineers determined that this figure needed to be reduced 
to 38,000 as the break even point. On the first 25 aircraft delivered 
to TWA Douglas lost a little over $10,000 per aircraft. The answer 
was to purchase large hydraulic presses so that the parts could be 
stamped out, as was the procedure in the automobile industry, and 
the number of man hours dropped to 32,000 on each aircraft that 
was produced every two weeks and sent to TWA’s Kansas City hub 
for acceptance. After eight months DC-2s were flying for 21 differ- 
ent airlines, with U.S. mainland operators and Pan American Air- 
ways in Latin America flying a combined 15 million miles, and 
other foreign operators and private owners flying another 5 million 
miles. 

One month after the introduction of the DC-2, Congress passed 
the Air Mail Act of 1934 (the Black-McKellar Bill), which gave the 
Post Office Department control of awarding air mail contracts and 
determining routes and schedules; the Interstate Commerce Com- 
mission was to establish mail rates, and the Bureau of Air Com- 
merce was to regulate the airways, and license pilots and aircraft. 
The Act made it illegal for aircraft manufacturers to own any seg- 
ment of an airline operation, as Congress felt that large air holding 
companies and manufacturers were heading toward monopolizing 
the airline industry. The Act benefited Douglas the most as the com- 


pany, unlike Boeing/United, had never been directly affiliated with 
an airline, and soon many airlines that had been freed from their 
parent companies were coming to Douglas to order the superior 
DC-2. 

While United’s Boeing 247s were beginning to have troubles 
competing with TWA DC-2s, American Airlines’ aging 12 passen- 
ger bi-wing, fabric-covered Curtiss Condors—used as “sleeper” 
aircraft—were fast becoming obsolete, and American President 
Cyrus Smith considered the DC-2 as his airline’s new flagship. In 
November 1934 Smith and his Chief Engineer, William Littlewood, 
met with Douglas, and presented their requirements for an improved 
wide-body, long range sleeper aircraft based on the DC-2. Without 
funding, Smith committed his company to a multi-million dollar 
verbal order for 20 of these aircraft. Smith went to Roosevelt’s New 
Deal Reconstruction Finance Corporation, headed by his old friend, 
the powerful Jesse Jones, and convinced the RFC to loan him $4.5 
million. Although it was difficult for Douglas to admit, especially 
having DC-2 orders that stretched his plant to capacity, he recog- 
nized that the DC-2 had its problems, as pointed out by Smith and 
Littlewood. Its handling characteristics, especially heavy ailerons 
and rudder, were likened to “flying a barn door.” It was difficult to 
land, had directional instability, and insufficient vertical fin area 
continued to cause “fishtailing.” Douglas assigned over 400 engi- 
neers and draftsmen to the redesign work that lasted into March 
1935, with Ed Burton heading the layout team, Dr. W. Bailey Oswald 
the aerodynamics, and Lee Atwood the stress unit. Dutch 
Kindleberger left Douglas in July 1934 to become President of 
General Aviation, which was soon renamed North American Avia- 
tion of Inglewood, CA. To make his defection worse, Kindleberger 
took the Douglas Chief of Advanced Design, Lee Atwood, with 
him. Nonetheless, on 10 May 1935 Arthur Raymond released his 
Aircraft Report 1004 for the specifications for the DST (Douglas 
Sleeper Transport). The DST was virtually a whole new wider and 
longer aircraft, with more wing span and larger tail, a stronger land- 
ing gear, and more powerful engines. The airliner’s passenger cabin 
was 19 feet, 5.5 inches long; 7 feet, 8 inches wide; and 6 feet, 4.5 
inches in height. This was accomplished by splitting the fuselage 
lengthwise, and adding the 26 inch insert to allow two seats on one 
side of the aisle and one on the other. The fuselage was lengthened 


In September 1933 TWA ordered 20 DC-2s, which was an improved version of the DC-|, with its fuselage elongated by two feet to provide an extra row 
of seats. Eight months after introduction DC-2s were flying for 21 different airlines, including Boeing controlled United. (Douglas) 
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The DC-3 design was so successful that after 191 DC-2s were built they were phased out, and Douglas production was devoted to the DC-3, which was 
dubbed as “‘aviation’s Model T.” 803 commercial DC-3s were eventually built, along with 10,123 military versions, mostly C-47s, on contracts that generated 
over an astonishing $1 billion in business for Douglas. The DC-3 truly lived up to the company's “Wings for the World" motto. Pictured is the American 
Airlines Flagship. (Douglas) 


to accommodate eight rows of three seats, and three double rows of 
berths on each side of the aisle for the sleeper version (12 berths), 
plus two extra (or four seats) in a private “Sky Room” in the right 
of the front fuselage. Later, one row of seats was forfeited to give 
more forward baggage storage, reducing seating to 21. The “deeply 
upholstered” seats were 36 inches wide, and faced each other in the 
daytime, folding into a lower berth at night. A 30 inch upper berth 
folded into the ceiling when not in use. Both upper and lower berths 
were 6 feet, 5 inches long. There were separate dressing rooms pro- 
vided for men and women located next to the rear lavatories. The 
engines were to be the more powerful 1,000hp Wright Cyclone 1820 
G-series, which would enable the aircraft to carry a larger payload 
without increasing the per mile costs. American Airlines wanted 
their New York to Chicago route to be non-stop, and their transcon- 
tinental routes to have a minimum of four stops. The enlarged DST 
airliner could carry 16 sleeping berths during overnight flights, and 
24 seats during the daytime in a “daylight” version dubbed the DC- 
3. Raymond quoted a price of $82,000, $81,000, or $79,000 each 
for multiple orders of 5, 6, or 10 aircraft, respectively. On 8 July 
Smith officially ordered ten aircraft, and the first DST X 14988 (there 
were no prototypes) was completed and ready for its first flight on 
17 December 1935 at Clover Field, Santa Monica. Carl Cover was 
the test pilot, with engineers Frank Collbohm and Ed Stineman, 
and aircraft mechanic Jack Grant on board for the first half hour 


flight, which was followed by two more flights that day. The test 
DST was then flown daily by American Airlines test pilots Elling 
Veblen and Dan Beard, and on 21 May 1936 it was certified. The 
aircraft were delivered to American Airlines in Phoenix, AZ, to avoid 
the California sales tax, and then immediately flown back to Santa 
Monica for the Department of Commerce’s 50 hour airline proving 
flights. On 21 June 1936 American rolled out the second DST 
(NC16001), and flew it non-stop from Chicago Midway to New- 
ark, NJ, round trip in 8:07. On 16 August 1936 the inaugural flight 
of the “daylight” DC-3 (NC 16009), fitted with only seats, was made. 
The DST/DC-3 was not only faster than the DC-2; it was larger, 
and had a payload that was one third larger than that of any rival, 
and operated on a per mile cost equal to the Ford Tri-motor and 
Boeing 247. So successful was the DC-3 design that after 191 DC- 
2s were built they were phased out, and Douglas production was 
devoted to the DC-3, which was dubbed as “aviation’s Model T.” 
In November 1936 United Airlines President William Patterson was 
forced to concede that the DC-3 was a superior aircraft, placed an 
order for it, and the first DC-3 (NC16061) flew for United on 30 
June 1937, and as the maxim goes, “The rest is history.” 803 com- 
mercial DC-3s were eventually built, along with 10,123 military 
versions, mostly C-47s; contracts that generated over an astonish- 
ing $I billion in business for Douglas. The DC-3 truly lived up to 
the company’s “Wings for the World” motto. 
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Prewar American Bomber Development 
and Procurement Policies 


Introduction 
To understand the development of the prewar American bomber, 
the nation’s convoluted procurement policy needs to be examined, 


as it had a profound effect on not only the quantity and quality of 


the bomber, but also in the conception of its tactical and strategic 
role as America was drawn closer to war. 


Air Corps Act of 1926 

The Air Corps Act of 1926 was intended to establish a statutory 
means to procure new aircraft. It provided for a design competition 
that would lead to the purchase of one or more prototypes, the issue 
of contracts for “experimental” aircraft by the Secretary of War at 
“his discretion without competition,” and competition where air- 
craft could be procured on grounds other than provided by the first 
two provisions, with the Secretary able to “exercise discretion in 
determining the lowest responsible bidder.” Another procurement 
possibility was for a negotiated purchase contract without the com- 
petition of a design “of sufficient interest to justify immediate pro- 
curement.” The Act required the use of a design competition, with 
the designs to be submitted to and evaluated at Wright Field, and a 
winner was to be selected and awarded a contract to build one pro- 
totype for service testing. If the service tests were successful, a 
production order was then to be issued. However, in effect, design 
competition was impractical, as when bids went out Wright Field 
received a large number of design proposals that the designers 
claimed met or exceeded the specifications. Until a prototype was 
built, it could not be determined from the submitted design if speci- 
fications had been actually met and, if not, time passed and money 
was spent without result. Also, bidders were given inadequate time 
(several months) to design and submit their proposals, and once the 
winner was chosen, its design had to be detailed, and then it was 
often found that the original dollar bid was inadequate, and the 
manufacturer would lose money on the building of the prototype 
and production models. This ineffective design competition gave 
way to the negotiated purchase contract, but the manufacturer with 
the winning bid usually lost money on the prototype, as they inten- 
tionally low-balled the bid, expecting to recoup this loss on the 
quantity production order. But the Act made no provision for an 


automatic quantity order once the prototype had been accepted, and 
a new bid for a quantity order was to be issued, and another manu- 
facturer could be contracted to build the winning design of another 
manufacturer, who built the prototype at a loss. In June 1929 the 
Navy announced that, despite the fact that Reuben Fleet’s Consoli- 
dated Aircraft Company had invested an additional $500,000 more 
for the development of the Admiral Flying Boat than the original 
$150,000 Navy contract awarded, the Navy would accept bids from 
“qualified companies” (later Glenn Martin) to manufacture nine 
flying boats to Consolidated’s design. Thus, manufacturers were 
reluctant to submit designs and bids, and Army Regulation 5-240 
was resurrected from the mass of regulations to accommodate pro- 
curement. This Regulation stipulated that “competition might be 
avoided in certain special circumstances in which competition was 
impractical.” By interpreting AR 5-240 to classify the manufac- 
turer of an experimental aircraft purchased under the Air Corps Act 
of 1926 as the only source the manufacturer could be awarded the 
production contract. Between 1926 and 1934, under the terms of 
AR 5-240 awards of $16 million were issued for contracts under 
the “experimental” provision of the Act, and $22 million under the 
non-competitive provisions. There had been a public record and 
annual aircraft procurement report to Congress every year from 1926 
to 1934, and each of the procurements was completely legal. None- 
theless, in January 1934 the Washington Post reported that the House 
of Representatives was about to investigate seven years of wrong- 
ful aircraft procurement by the War Department in violation of the 
Air Corps Act of 1926. 


Delaney Committee 

In late 1933 the ambitious Senator from Alabama, Hugo D. Black, 
was aggressively investigating the federal subsidies to private air- 
mail contractors, which were U.S. airlines. The investigation was 
so vigorous that the newspapers soon led the public to believe that 
most of the nation’s airlines were guilty of flagrant wrongdoing 
and excessive profits. Since many of America’s aircraft manufac- 
turers were associated with airlines (e.g. Boeing/United Airlines), 
they were also incriminated by the newspapers. When the Navy 
and Army came to Congress to present their appropriations bill, in 
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January and February 1934, respectively, both were attacked with 
accusations of allowing profiteering, and excess profits by the air- 
craft manufacturers at the expense of the taxpayers. The Chairman 
of the House Naval Affairs Committee, Georgia Representative Carl 
Vinson, appointed a subcommittee headed by New York Represen- 
tative J.J. Delaney, to investigate the supposed widespread procure- 
ment corruption. After two months and hearing 800 pages of testi- 
mony, the Delaney Committee’s final report found that the charges 
against the Navy’s procurement policies were unfounded and were, 
in fact, “prudent and practicable,” and fostered competition. The 
Committee found that the major airframe manufacturers made only 
0.2% on cost profit on their sales to the military and commercial 
interests. The average profit earned by airframe and engine manu- 
facturers between 1926 and 1934 was a not-so-excessive 9% on 
cost. Further figures showed that aircraft manufacturers lost an av- 
erage of 50% on cost on “experimental” aircraft, and when com- 
bining these losses with production profits, if (a big IF) the aircraft 
went into production, the return was 11.5%, which was not consid- 
ered excessive for the high risk involved. The Committee had vin- 
dicated the Navy, however, while the New York Times had head- 
lined the Committee’s appointment, and printed almost daily titil- 
lating accusation stories during the investigation; it only spent one 
day reporting the story exonerating the Navy, and that was carried 
on page 15! To exacerbate the situation, one member of the Com- 
mittee charged publicly that the majority had “whitewashed” the 
investigation of the Navy, and then wrote a minority report that 
reached publication in the Congressional Record. Of course, the 
newspapers cited this minority report, and the mentioned “indica- 
tion of new evidence of illegal procurement.” Strangely, the major- 
ity members did not refute this report, or urge the divulgence of the 
supposed “indication of new evidence” that would never surface, 
but meanwhile the majority report languished in obscurity. 


Rogers Committee 

In the turmoil of the investigation of the Navy, the Air Corps also 
soon came under fire. South Carolina Representative John McSwain, 
Chairman of the Military Affairs Committee, put New Hampshire 
Representative W.N. Rogers in charge of the eight man committee 
that took his name. In closed hearings the Rogers Committee found 
the Chief of the Air Corps guilty of “gross misconduct,” and “de- 
liberate and willful and intentional violation of the law,” and the 
Air Corps both “inefficient” and “expensive” using “various sub- 
terfuges” for “pernicious” and “unlawful” procurement. It made 
the recommendation that there be a return to “aggressive design 
competition for experimental aircraft,” and “competition on all con- 
tracts for procurement in quantity.” Perhaps due to the closed na- 
ture of the hearings to the press, Congress did nothing about the Air 
Corps Act of 1926, but did pass a law limiting manufacturer prof- 
its, and provided for the recapture of all earnings in excess of 10%, 
but provided nothing to put a floor under manufacturers” losses. 
This excess profits law raised questions, and a mandate for further 
revisions to it. 


Secretary of War Woodring Circumvents the 1926 Air Corps 
Act 

A new administrative procurement policy was fashioned by Assis- 
tant Secretary of War H.H. Woodring, which essentially supported 
competitive bids, and thus circumvented the Congress from amend- 
ing the Air Corps Act by statute. During fiscal 1933 Congress ap- 
propriated $10 million for the AAC, but the new Roosevelt Admin- 
istration, under the economic pressure of the Depression, impounded 
$7 million as an economic emergency measure. The AAC urgently 
needed more than 700 new aircraft to equip active units, and many 
more were needed to replace aircraft that were, or were soon going 
to be obsolete. At the end of the year the Roosevelt Administration 
transferred $7.5 million to the AAC from the Public Works Admin- 
istration (PWA). To expedite the purchase of the best aircraft avail- 
able, the AAC negotiated production contracts with the manufac- 
turers of top quality aircraft using Army Regulation 5-240, main- 
taining that the manufacturer was the “sole source” of the required 
aircraft. Two companies complained about not receiving AR 5-240 
negotiated contract awards. The Depression put the War Depart- 
ment under pressure to award contracts to a number of aircraft com- 
panies to keep them viable, and Woodring was forced to reconsider 
the contract awards. In order to award contracts equably through- 
out the aircraft industry, and also obtain aircraft of maximum per- 
formance at a minimum cost, Woodring found himself in a Catch- 
22 situation. Aircraft contracted on the basis of price competition 
would save the government money, but not insure purchasing air- 
craft with the best performance. On the other hand, aircraft con- 
tracted on the basis of having the best performance would cost more. 
Either way, the intention of spreading the wealth was not met, as 


whether contracts were awarded on cost or performance, most of 


the contracts tended to be awarded to a few efficient companies 
who had the best designs and production capacity. Woodring asked 
the Air Corps to develop a policy before Congress reconvened in 
January 1934. The AAC responded with the 1934 War Department 
Aircraft Procurement Policy, which had “competition” as its foun- 
dation. The AAC’s solution was to allow each manufacturer to bid 
on its own specification, but required a minimum high speed, thus 
allowing competition as to performance, but disqualified all com- 
panies but those that fell within a narrow margin of specified per- 
formance. The competition was also limited to companies that had 
previously submitted similar aircraft for approval to Wright Field 
for evaluation, so that there was some assurance that the submitted 
aircraft proposal had some design and safety substance behind it. 
The 1934 Procurement Policy went on to state that if the aircraft 
with the highest performance was not the lowest bidder then the 
Secretary could award the contract “at his discretion to the best 
advantage of the Government.” Each submitting company was re- 
quired to supply a prototype for flight testing, eliminating “paper 
promises,” and would provide a basis for an assessment of the air- 
craft for production contracts. The Secretary’s timely submission 
of the 1934 Procurement Policy effectively undercut a Congres- 
sional Committee that was infuriated over the alleged profiteering 
by the aircraft industry, and bent on amending the Air Corps Act. 


Chapter 2: Prewar American Bomber Development and Procurement Policies 


The 1934 Procurement Policy directed that the new competi- 
tion procedure was to mail out a circular, which was an invitation 
for a design proposal containing “type specifications in terms of 
the minimum acceptable performance.” The aircraft's maximum 
performance was then left to the talents of the manufacturer’s de- 
sign team, whose design performance was to be verified by flight 
tests of the prototype aircraft. The AAC needed to require a neces- 
sary “degree of uniformity and standardization” on the aircraft in- 
dustry to prevent the “collection of heterogeneous aircraft and equip- 
ment,” and to “insure a high degree of uniformity and interchange- 
ability.” So, along with their invitations to the aircraft industry for 
designs and bids, the AAC issued the Handbook for Aircraft De- 
signers, and an “index of all pertinent Army, Navy, and federal speci- 
fications for materials and subassemblies.” In addition, the indus- 
try was required to use Government Furnished Equipment (GFE), 
which included instruments, armament, communications, oxygen 
equipment, etc., and use mandatory engine and propeller installa- 
tions. The Handbook and use of GFE decreased the number of vari- 
ables to be incorporated in the prototype design, and thus limited 
the range of the competing designs, and made the competition more 
evenhanded among the qualified competitors. The aircraft manu- 
facturers were then to submit designs based on the performance 
specifications issued by the AAC. 

In June 1936, the Secretary of War reported to Congress that 
the new policy was a success, as it had increased the number of 
bidders, and the designs submitted were far advanced compared to 
contemporary aircraft. But the question remained as to equating 
price to performance. To which bidder should a contract be awarded 
when one manufacturer submitted a superior design at a higher cost, 
while another submitted a much lower bid on an inferior design? If 
performance was the main prerequisite, then the manufacturer with 
the superior design could ask a higher price for his design. During 
the design competition for an AAC transport aircraft, the larger, 
twin engine Douglas DC-2, already in successful service as a com- 
mercial airliner, was clearly the far superior design over the single 
engine transport designs submitted by Curtiss Wright (Condor) and 
Fairchild (C-8). But the Douglas bid was $49,500 per aircraft, as 
compared to the $29,500 for Curtiss Wright and $29,150 for 
Fairchild. The transport design proposal stipulated that the primary 
consideration would be performance, not price, and the Douglas 
DC-2 was given the production contract. But Fairchild protested, 
and the Comptroller General deferred payment to Douglas, point- 
ing out that the performance of the Fairchild transport “was far in 
excess of the minimum performance required.” However, the Comp- 
troller General did not realize that in combat, having the minimum 
acceptable performance would not be sufficient against the supe- 
rior aircraft being designed in Europe. The CG believed that the 
AAC’s competition was illegal, as it did not provide any method of 
establishing a precise relationship between cost and performance, 
and left the choice only on performance. The Secretary of War held 
that no formula could evaluate price vs. performance, and that the 
Air Corps Act of 1926 gave him legal discretion to make decisions 
regarding the weight of price versus performance when evaluating 


bids “in order to serve the best interests of the air arm.” Meanwhile 
Douglas delivered aircraft on the contract, but was not paid, as the 
disagreement between the CG and Secretary of War continued. The 
Attorney General was asked to intervene, and after four months 
ruled significantly in favor of the Secretary of War, and Douglas 
was finally paid. Even though the Attorney General had ruled in 
favor of the Secretary of War, AAC procurement officers realized 
that price would remain a problem with the Comptroller General 
and General Accounting Office. In order to expedite their procure- 
ment programs, and for their aircraft contractors to receive timely 
payments, the AAC agreed to include price as a factor for evalua- 
tion in all future competition. The AAC’s evaluation proposal was 
to determine a “figure of merit” on the basis of performance that 
was to be divided by the dollar cost bid by the manufacturer. This 
“price factor” would favor the bidder with the lowest price and the 
highest performance. However, the War Department continued to 
be adamant that final selection would be the decision of the Secre- 
tary of War, and the figure of merit and price factor would serve as 
guidelines for the final selection. 

With this procurement procedure in place the manufacturers 
found drawbacks lingered. The circulars (design proposals) had to 
be composed so that the manufacturers had enough design autonomy 
to incorporate innovations, but it also had to be specific as to the 
design requirements, so that the manufacturer knew what the circu- 
lar required. To make the competition as fair as possible, the manu- 
facturers could not consult Wright Field engineers which, in turn, 
prevented Wright from offering suggestions that could enhance the 
design. The manufacturers were also not allowed to submit mock 
up aircraft to Wright for evaluation that could discover design de- 
fects which could be more easily corrected in this mock up stage 
than in the more prototype phase. Changes in the prototype phase, 
once it reached Wright Field, could only be made by change orders 
to amend the issued contract, which was time and money intensive. 
The overriding factor in issuing a circular was getting a design into 
quantity production as soon as possible, and the AAC assumed that 
the manufacturers would submit a wholly developed prototype that 
would be ready to go into production. But to win the competition, 
the manufacturers had to design aircraft with innovations that were 
not yet combat proven, and thus the prototypes tended to be more 
experimental in nature, and would later require numerous contract 
change orders. Prototypes were very expensive to build, especially 
four engine bombers, whose airframe costs rose 300 to 400%, and 
the time for their fabrication increased from months to as much as 
two years during the 1930s. Also, the manufacturers always faced 
the very real possibility of not having their design and prototype 
accepted, and having to absorb the entire cost of the project, as 
there was a very slight chance that the rejected design could be sold 
to foreign air forces or used commercially. The manufacturers were 
between the proverbial rock and hard place, as they were forced 
into bidding simply because they needed the business in the poor 
economic environment of the Depression, and their failure to enter 
the competition would result in leaving the manufacturer behind its 
contemporaries in developing combat technology, but then it would 
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save them the high expense of developing a design and building a 
prototype without assurance of a contract. In the late 1930s, the 
result of the 1934 Procurement Policy was a declining number of 
bidders for government contracts, as the economic conditions im- 
proved, and the large manufacturers were receiving contracts from 
commercial airlines and air transport companies. In 1938, manu- 
facturers led by Consolidated Aircraft Corporation’s Reuben Fleet 
suggested remedies to increase bidding. Fleet had once been a pro- 
curement officer for the Army in the early 1920s, and had been 
committed to the problems of aircraft procurement and legislation. 
Over the years Fleet had made several proposals that culminated in 
his suggesting that legislation be passed to authorize the War De- 
partment to procure aircraft in production quantities by negotiated 
contracts, rather than bids involving prototypes. Of course, the War 
Department could not endorse this idea without rankling Congress, 
and its desire for competition. When in a predicament, the 
government’s solution was to convene yet another board to con- 
sider and revise yet another procurement recommendation. The AAC 
and various aircraft manufacturers testified, and the board recom- 
mended a solution that was a compromise between competition with 
prototypes and a simple design competition leading to a negotiated 
contract. Before issuing circular proposals for production aircraft, 
the AAC would invite aircraft manufacturers to submit designs for 
evaluation. One or more designs would then be selected, and be 
granted experimental contracts for the construction of one or more 
prototypes. There was also the proviso that quality ideas and data 
from losing designs could be purchased and integrated into the ac- 
cepted design(s). Detailed type specifications would not be pre- 
pared until the winning design(s) passed the final mock up phase, 
allowing the AAC and manufacturers to consider and discuss 
changes. Once the design was finalized, the AAC was to issue its 
circular proposal for a prototype aircraft to be built by manufactur- 
ers interested in procuring a contract for the production aircraft. 
The War Department would subsidize the building of the prototype 
of the winning manufacturer(s), but other manufacturers who could 
afford to build an unsubsidized prototype to specifications could 
also enter the competition, and preclude any accusations that free 
competition was being thwarted. The design winner could expect 
to be, and mostly was, awarded a production contract with his pro- 
totype. An impartial evaluation of the design was now based on the 
performance of the prototype, and was to reduce the number of 
design changes, and get the aircraft into production sooner. It was 
not until October 1938 that the Chief of Staff approved the board’s 
proposal and a workable procurement proposal finally seemed to 
have been realized, but the threat of an impending European war 
and the need for large quantities of aircraft soon made the proposal 
mute. 


The Air Materiel Command and the Long-Range Bomber Re- 
quirements 

In the early 1930s, the Army Air Corps realized they needed a 
bomber with both speed and range. However, range was contingent 
on aircraft size; the more fuel carried for longer range meant a big- 
ger aircraft with a larger wing to carry the increased fuel supply. 
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Large aircraft were dependent on the availability of a sufficient 
power plant(s). In 1933 the requirements of a long-range bomber 
were discussed at Wright Field by chief engineer James Howard, 
his assistant Al Lyons, aircraft branch chief James Taylor, Hugh 
Kneer of the field service section, and Leonard “Jake” Harman, the 
Air Materiel Command representative. The group decided to cat- 
egorize the future bomber types that would be required: 


Wingspan, 75 feet; gross weight 15,000 pounds (that was already 
contemporary in the B-9 and B-10) 

100 feet span; 40,000 pounds gross weight 

150 feet span; 60,000 pounds gross weight 

200 feet span; 150,000 pounds gross weight 

250 feet span; 200,000 pounds gross weight 

Ete. 


In the fall of 1933 it was decided to disregard the No.2 cat- 
egory, and category No.3 was considered as a feasible choice; it 
was to be identified as “Project A.” Jake Harman drew up the re- 
quirement, and Gen. Conger Pratt of the Air Materiel Command 
authorized the money for engineering designs, and sent the request 
to Washington for approval. At the time strategic air power had few 
advocates, but long-range defensive patrol aircraft did have their 
proponents in Air Chief Benjamin Foulois and the Army General 
Staff. In 1933 Foulois directed his assistant, Brig.Gen. Oscar 
Westover, to fly missions testing the defense of the West Coast. 
Westover’s report to the General Staff found the observation and 
patrol aircraft that flew these missions to be “woefully obsolete.” 
But he suggested that modern bombers flying in formation with 
increased speed and range could frustrate any “known agency.” Pratt 
was able to sell the idea of the 5,000 mile bomber, as it could pro- 
tect Alaska and Hawaii, and this was a step in establishing a mobile 
GHQ Air Force. 


Baker Board and the GHQ Air Force 

In the early 1930s there was a dichotomy in the War Department. 
The conflict engaged the traditionalists, led by Army Chief of Staff, 
Gen. John J. Pershing, who believed that the infantry ruled the battle- 
field, while the Army Air Arm, led by the defrocked Gen. Billy 
Mitchell, espoused the future role of air power in warfare. The gov- 


ernment organized a number of boards and committees to study air 


doctrine and its role in future warfare. The most influential of these 
groups was the Baker Board, and its report of July 1934 that rec- 
ommended America’s national defense policy was to be based on 
the defense of America and its overseas possessions, with the Army 
air forces fending off any invader until ground armed units and 
civilian forces could be mobilized. While seemingly to advocate 
air power, there was no mention of the use of the air force in any 
aggressive or strategic manner, and the air force was relegated to a 
supporting role to ground forces by the Baker Board: 


“The idea that aviation can replace any of the other elements 
of our armed forces is found on analysis, to be erroneous. Since 
ground forces alone are capable of occupying territory, the Army 
with its own air forces remains the ultimate decisive factor in war.” 


Chapter 2: Prewar American Bomber Development and Procurement Policies 


Baker Board member Jimmy Doolittle voiced the minority dis- 
sent, supporting the separation of the Army and its air forces, and 
advocating the development of an air doctrine for its employment. 

Although the Baker Board rejected an independent strategic 
air force, it did support the creation in March 1935 of a General 
Headquarters Air Force (GHQAF) that would be under the contro] 
of the Army commander in the field. However, there were conflict- 
ing opinions of the role of the GHQAF. One was that it would be 
allocated and attached to field armies, and utilized under their di- 
rect control. Another view had the GHQAF engaged as an inte- 
grated force acting to further the mission of the Army. The view 
held by most airmen was to have it act as a unified force, not only 
to support the Army, but also to act beyond the realm of the Army 


flying missions of its own. Maj.Gen. Frank Andrews was the CO of 


the GHQAF, and forcefully advocated the airmen’s point of view. 
As the possibility of a war in Europe approached, the War Depart- 
ment was in a state of flux, and the GHQAF and its concepts were 
replaced by ideas formulated first by the Kilner Board in 1939, and 
then by the Joint Army-Navy Board, that culminated in the First 
Strategic Air Plan (AWPD-1) of 1941, which was formulated after 
the B-18 was already rendered obsolete by the B-17 and B-24, and 
the B-29 was far along in the planning stage. 


Kilner Board Recommendation of 1939 

In late 1938, Maj.Gen. Arnold called a secret meeting of AAC of- 
ficers and aviation experts to discuss the future of the AAC and the 
bomber predicament. Charles Lindbergh had visited Hitler's Ger- 
many, and was impressed and alarmed over the emphasis that the 
Luftwaffe had put on bombardment aircraft. Arnold asked Lindbergh 
to serve on a board headed by Brig.Gen. Walter Kilner, and assisted 
by Col. Carl Spaatz, Col. Earl Naiden, and Maj. Alfred Lyon. The 
Kilner Board issued its report in June 1939, and members of the 
group thought that in a European war Germany would not only 
overrun the Continent, but also conquer Great Britain and then Af- 
rica, and perhaps establish bases in South America. If the Japanese 
began a war in the Pacific, it would have to be fought over long 
expanses of ocean, extending from Alaska to Hawaii to the Philip- 
pines, to as far as Australia. In this scenario the B-17 would surely 
be inadequate, and the super bomber notion was revived. The role 
of the super bomber was no longer thought to be as a strategic 
bomber, but was to be a defensive bomber able to fly long distances 
to strike an enemy advancing on the American Continents. The 


Board proposed a five-year research and development program for 
new engines and aircraft. Engine development was to be liquid- 
cooled, and range in horsepower from 1,500 to 2,400, and eventu- 
ally to 3,000hp. A 2,000 mile four-engine heavy bomber was to be 
developed, along with another heavy bomber with a large fuselage 
that could carry bombs and/or enough fuel to give it a range of 
5,000 miles. From the former specification the B-17 and B-24 were 
in the process of completing development, and to the latter specifi- 
cation the B-29 and ill-fated B-32 would eventually be developed 
“for hemispheric defense.” The Board recommended that two-en- 
gine light and medium bombers be developed, with the B-18 being 
the only contemporary type available, and with the B-25 and B-26 
available in the near future. Although the Kilner recommendation 
was accepted by the AAC, unfortunately it was at a time when there 
was an isolationist sentiment in America, and the AAC could do 
nothing until Congress appropriated funds. 


AWPD-1 Renders Procurement Mute 

On 9 July 1941, President Roosevelt sent a letter to the Secretaries 
of War and Navy, asking them to prepare “an estimate of overall 
production requirements required to defeat our potential enemies.” 
To forestall the War Plans Division from preparing a plan that would 
relegate the Army Air Force into a supporting role to the Army, 
Arnold’s Air Chief of Staff, Brig.Gen. Carl “Toohey” Spaatz, and a 
member of the 1939 Kilner Board, formed the Air War Plans Divi- 
sion (AWPD). The AWPD was to be headed by Lt.Col. Harold 
George, who was CO of the Second Bombardment Group, and the 
newly appointed Chief of the War Plans Division. Also appointed 
was Lt.Col. Kenneth Walker, Chief of the War Plans Group; Maj. 
Haywood Hansell, Chief of the European section of the War Plans 
Group; Lt.Colonels Lawrence Kuter, G-3 from the General Staff, 
and Orvil Anderson and Howard Craig. The responsibility of the 
AWPD was to formulate a general plan for the employment of air 
power to defeat the Axis that would utilize air power to its fullest 
capability. The AWPD was to determine the size of the air forces 
required to defeat Germany first, and then defeat Japan. Their plan, 
called AWPD-1, was submitted to the Army General Staff War Plans 
Division on 12 August 1941. Generally, it called for 24,500 combat 
aircraft, of which approximately 10,000 were to be four and six 
engine bombers. On 11 September 1941 Gen. Marshall accepted 
AWPD-1, and the aircraft production floodgates were opened; 
America became the arsenal of democracy, but without the Dou- 
glas B-18, which drowned in the flood. 
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Development of the B-18 DC Bomber 


Introduction 

On 14 August 1934, almost two years after the TWA Jack Frye bid 
invitation letter, Donald Douglas received another letter that also 
would have profound effect on this company’s future. The letter 
was Circular 35-26 from the Army Air Corp’s Air Materiels Divi- 
sion at Wright Field, delineating a specification for a new bomber. 
The Air Materiel Command had changed its thinking, and decided 
that a second bomber that was not as grand, as the “Project A” 
bomber could more easily be realized and put into production. Since 
both the Depression and Congress limited aircraft procurement 
funds, the new design would be more conservative, with a moder- 
ate performance envelop. The four or six man bomber was to have 
a minimum speed of 200mph and desired speed of 250mph, and 
was to carry a ton of bombs a minimum of 1,020 miles round trip, 
with the desired range set at 2,200 miles. The design for the poten- 
tial order of 220 aircraft was to be tendered in a year. The Douglas 
proposal, designated the XB-18, was influenced by its DC-1/2/3 
design, and would result in the largest order for a new bomber to 
date. The new bomber was to replace the then innovative Martin B- 
10, which went into service in 1934. 


The Martin B-10, “Air Power Wonder of its Day” 

After losing the backers in his Cleveland factory, the flamboyant 
Glenn Martin had spent the 1920s in California building the de- 
signs of other companies for the Navy, such as the Curtiss T3M and 
T4M, or underbidding rivals. Martin’s 1924 low ball bid against 
Curtiss on the CS-1 was a move that saved Martin from bankruptcy, 
and allowed him enough profit to relocate his company to the East 
Coast in 1928. Inauspiciously, Martin moved into the new 300,000 
square foot Baltimore plant with 250 employees only a month be- 
fore the Black Friday stock market crash of 1929. The balance sheet 


of that year showed that Martin had lost $4 million on the sale of 


only two aircraft, his stock was virtually worthless, and the future 
was bleak, with less than a year’s worth of order backlog even at 
reduced production rates. In December 1929 the Army’s Air Mate- 
riel Command requested proposals for a revolutionary new bomber. 
Martin’s engineering staff produced two unimaginative designs that 
were not even contemporary, much less avant-garde. The AAC of- 
fered to help Martin secure a contract if it would privately develop 
acreative new all-metal monocoque design at its own expense, and 
with no promise of a production contract. After six months of work 


The all-metal B-10 monoplane bomber (Martin 139) looked sleek for its time, with its enclosed nose turret, and cockpit enclosures for its three man crew. 
The wing had a span of 70.5 feet, the fuselage length was 44.7 feet, and its height was |5.4 feet. It was a stable aircraft for bombing, and its two 675hp Wright 
R-1820 Cyclones made it faster at 207mph than any contemporary fighter: It was the first American bomber to have internal bomb stowage and retractable 


landing gear. (UASF) 
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Martin’s design offering—the Martin 123, designated the XB-907 
by the AAC—still fell short of expectations, having a fixed landing 
gear, open pilot’s cockpit, and open dorsal and nose gunner’s posi- 
tions. Again Wright Field engineers stepped in and made sugges- 
tions. The wing and tail were to be redesigned, and a retractable 
landing gear added. In wind tunnel tests the aircraft showed even 
more problems, the most serious being poor directional stability, 
which required two months to correct. The problems were thought 
to be solved, but on its first flight on 26 February 1932, the proto- 
type XB-907 (33-139) performed so poorly, and its engine vibrated 
so excessively, that the project was threatened with cancellation. 
Martin placed the blame on Wright, the engine manufacturer, and 
another two months passed before the matter was resolved. Gen. 
Frank Andrews of the Air Materiel Command was so exasperated 
that he decided he would request a $1,300 per aircraft refund from 
Martin, who put up a loud argument, and threatened to halt produc- 


tion. The AMC sent its refund request to Assistant Secretary of War 


Woodring, who added an extra $250 to the refund! Martin balked 
and stopped production, but finally relented, as his company was in 
the throes of potential bankruptcy, and at the time the Boeing B-9 
was also in its testing phase and, while more expensive than the B- 
10, it was not encountering many problems. 

At this point talented Wright Field engineers took over the 
project, virtually relegating Martin to a subcontractor status. The 
aircraft was thoroughly reevaluated, and sent back to the factory 
with numerous recommendations for changes. Without the B-10 
contract the Martin Company would go into bankruptcy, and the 
company readily acquiesced to the seeming endless number of sub- 
sequent changes ordered by the Air Materiel Command. 

The improved XB-907A aircraft was finally ready for retest- 
ing on 7 October 1932 at Wright Field, and was awarded the 1932 
Collier Trophy for the number of innovations it displayed. The all- 
metal B-10 monoplane bomber (Martin 139) looked sleek for its 
time, with its enclosed nose turret and cockpit enclosures for its 
three man crew. The wing had a span of 70 feet, 6 inches, and an 
area of 678 square feet; the fuselage length was 44 feet, 8.6 inches, 
and its height was 15 feet 5 inches. It was a stable aircraft for bomb- 
ing, and its two 675hp Wright R-1820 Cyclones made it faster at 
207mph than any contemporary fighter. It was the first American 
bomber to have internal bomb stowage and retractable landing gear. 
After Martin spent $375,000 the AAC awarded the company a con- 
tract for 48 aircraft at a unit cost of $50,000, and reimbursed the 
company for the prototype. The AAC was so pleased with the B-10 
that in 1934 it spent nearly all its yearly procurement funds on 88 
B-10Bs, and then purchased 15 more in 1935. A total of 154 were 
built: 121 as B-10 and B-10Bs, and later 32 as B-12s and one XB- 
14—keeping Martin production lines busy for three years. The B- 
10B was the most produced type, and was powered by a 790hp 
Wright R-1820-33 engine. The performance and toughness of the 
B-10 was demonstrated on 19 July 1934, when ten aircraft led by 
Lt.Col. Henry Arnold flew a 7,360 mile round trip between Wash- 
ington, DC, and Fairbanks, Alaska. One of the aircraft ditched in 
the Cook Inlet off Alaska, but due to its watertight wings and hori- 
zontal stabilizers was salvaged, and later flew the return trip. The 
bomber served with 28 squadrons over seven years of operational 


duty. After its introduction Hap Arnold described the B-10 as “the 
air power wonder of its day.” The B-10 led to the B-12, which was 
to be overshadowed by the B-18, and then the redoubtable B-17. 


Douglas Enters the Bomber Market with the DB-1/XB-18 
Considering that they had one year until the 14 August 1935 dead- 
line to meet the Air Materiel Command bomber specifications, 
Douglas and his engineers thought that they could easily convert 
the faster, further, higher performance with greater payloads DC 
airliner into a bomber. However, if the company did win the com- 
petition, it did not have the time or space to build another assembly 
line, as the DC-2 line was at full capacity, and orders were coming 
in for the new aircraft. Douglas knew that eventually the commer- 
cial air transport market would reach a saturation point, and he would 
need a government contract. Douglas consulted with Carl Cover, 
who was in charge of military sales, and asked his advice on pro- 
ducing a bomber. Douglas had previously considered a bomber 
version of the DC-1, and had sent Cover to Wright Field to explore 
this possibility, and to scout out any scuttlebutt on the competition. 
On his return Cover told his boss that in the competition Martin 
would offer an improved version of its B-10, and rumor was that 
Boeing had a new four engine design named the Model 299 on the 
drawing boards. 

Douglas hardly hesitated in making his decision, and autho- 
rized his engineering department (Raymond, Kindleberger, Herman, 
Stineman, and Oswald) that had worked so long and successfully 
in developing the DC-1 and DC-2 to start the new bomber project. 
Carl Cover was of particular value due to his military experience 
and contacts. The primary design problem was to utilize the basic 
DC design as much as possible to avoid retooling, which would 
add expense and take valuable time. The DC-2 low wing configu- 
ration would have to be discarded, as it prevented the bomb bays 
from being located as near as possible to the aircraft’s center of 
gravity for the best stability. To solve the wing problem, the new 
DC bomber would be a mid-wing design with the fuselage extend- 
ing slightly below the wing, which would give the bomber its dis- 
tinctive slightly potbellied look. Also, the wing of the new bomber 
needed to be lengthened. The original DC-1 wing had been length- 
ened in the DC-2, but to extend it even further for the new bomber, 
it was thought that a new joint would have to be developed, but 
Douglas engineers easily increased the wing span with the addition 
of rounded wing tips. With the new mid-wing configuration new 
engine nacelles had to be designed, which was always a challeng- 
ing project. Also, the design team decided to use the basic, but a 
slightly larger DC-2 tail. To convert the forward fuselage of an air- 
liner to that of a bomber caused another problem, as a bombardier’s 
compartment and defensive armament had to be placed without 
upsetting the weight balance and aerodynamics of the aircraft. The 
bombardier’s compartment was placed in the nose, forward and 
below the pilot’s cabin, which gave the aircraft a distinctive tough, 
pug-nosed appearance. All the new holes cut into the fuselage for 
bomb bays and turrets required that the airframe be strengthened. 
The landing gears also had to be strengthened, due to the increase 
in weight and faster landing speeds. Once the design was completed, 
it was best described by Dutch Kindleberger as “looking like a DC- 
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The Douglas Company designated their design as the DB-| (Douglas Bomber #1), while the AAC called it the XB-18. It was best described by Dutch 
Kindleberger as “looking like a DC-2 only a little bit pregnant. 'The aircraft was to have six crewmen: pilot, co-pilot, bombardier, and three gunners operating 


three .30 caliber machine guns. (USAF) 


2 only a little bit pregnant.” The aircraft was to have six crewmen: 
pilot, co-pilot, bombardier, and three gunners. Defensive armament 
consisted of three .30 caliber machine guns, one in each manually 
operated nose and dorsal turret, and one firing from a ventral hatch. 
The dorsal turret was located just forward of the vertical stabilizer 
and was fully retractable, and had a rectangular top, so that it could 
lay flush with the upper fuselage when retracted. 

The Douglas Company designated their design as the DB-1 
(Douglas Bomber #1), while the AAC called it the XB-18. In April 
1935 the prototype was ready, and was subjected to a series of fac- 
tory flight tests that showed its DC-2 pedigree, displaying the proven 
flight characteristics of the best designed and best built aircraft in 
the world. The DB-1 was ready by the July deadline, and was flown 
to Wright Field to meet its competitors. 


The Competition 
Martin Model 46/B-12 
As production of the first 48 B-10s began, the Martin Company 
was forced to declare bankruptcy in the spring of 1934, as it lost 
assets in the failure of a Baltimore bank. Martin employed 2,000 
workers, and because it had been awarded the B-10 contract, the 


government decided that the company was vital to the defense of 


America and required aid. The RFC extended a $1.5 million loan, 
with Glenn Martin using his facility as collateral. The B-10 had 


been operational for only a brief time when the Air Materiel Com- 
mand circular of 14 August 1934 arrived. Because of its strained 
finances, and under the prevailing AAC procurement policy, Mar- 
tin tried to meet its competition by upgrading its B-10 as the Martin 
Model 146 (Army B-12). The mid-wing aircraft measured 45 feet, 
3 inches long, and had a longer wing span at 75 feet, fitted with 
Flower flaps. It was powered by two Wright 775hp engines that 
gave it a top speed of 236mph, and its increased fuel capacity in- 
creased its range. It carried a crew of four (pilot, co-pilot, bombar- 
dier, and rear gunner) in a long, narrow fuselage that seated the 
crew in tandem. The pilots and navigator sat in the forward posi- 
tion under the canopy, and the gunner just behind the trailing edge 
of the wing under another canopy of bulletproof glass. The aircraft’s 
distinguishing feature was the bird cage nose turret that carried the 
bombardier/gunner. There were three .30 machine guns: one in the 
nose turret, and two in the rear gunner’s position. The B-12’s gross 
weight was 12,900 pounds, and was scheduled to carry 2,260 pounds 
of bombs over 2,000 miles. Sitting next to the DB-1 on the Wright 
Field tarmac, the B-12 was dwarfed. The Douglas entry had a wing 
span that was 14 feet longer, a length that was 11 feet longer; and a 
gross weight that, at 25,000 pounds, was almost double that the 
Martin bomber. 

But all the Martin upgrades increased the B-12’s weight, which 
downgraded its performance, and it never was a contender in the 


Martin tried to meet its competition by upgrad- 
ing its B-10 as the Martin Model 146 (B-12). But 
all the upgrades increased the B-|2's weight, 
which downgraded its performance, and it never 
was a contender in the competition, although 


the AAC ordered 32. (USAF) 
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The Boeing 299 was a four-engine, low-wing 


W 


monoplane that 5 essentially an upscaled ver 
ion of Boeing's streamlined Model 247 twin-en 
gine airliner During AAC evaluation tests of the 


three entries at Wright Field the Model 299's 


better performance and reliability earned it the 
lead in gaining a contract. Then, on 30 October 
1935, in the midst of testing, the Model 299 be 


came uncontrollable and crashed just after take 
off, and was unable to complete the testing pro 


; the contract by default. 


gram, giving Doug 
(Boeing via Pima) 
competition, although the AAC ordered 32. Another cause for the 
elimination of the Martin B-12 from consideration can be blamed 
on the company, as the AAC had had it with Martin’s reluctance 
and inability to solve its problems during the bomber’s develop- 
ment as described previously. But by the time of the B-12’s devel- 
opment, Gen. Andrews and the Air Materiel Command were thor- 
oughly irritated with Martin and his aircraft, and there were two 
strikes against the B-12 before it entered the competition. With the 
lack of orders Martin was forced to enter the export business sell- 
ing to threatened nations, particularly the Dutch, who were scram- 
bling to purchase warplanes during the rise of Hitler and Mussolini 
in prewar Europe. 


Boeing Model 299 

While Martin and Douglas followed the AAC’s modest design speci- 
fications, submitting rather unpretentious twin engine proposals 
based on contemporary technology, Boeing chose to consider the 
performance specs as guidelines only. The result was a four engine 
bomber that was completely different from its competitors, and 
would develop into the superlative B-17 Flying Fortress. 

The AAC proposal was for “‘multi-engines,” which to the AAC 
meant two, but to Boeing it meant four. To work on preliminary 
designs for the Model 299, Boeing President Claire Egtvedt as- 
signed E.G. Emery as the project engineer, with Ed Wells as his 
assistant, and Frederick Laudan as the construction supervisor. The 
bomber was to be a low-wing monoplane that would have four en- 


gines to power it, and was essentially an upgraded version of 


Boeing’s streamlined Model 247 twin-engine airliner that had been 
first flown in February 1934. Concurrently, Egtvedt ordered Emery 
to develop a four-engine airliner based on the Model 299 design 
that was to become the Model 307 Stratoliner. With Emery running 
the Model 307 project, Egtvedt placed 24-year-old Edward Wells 
as the project manager for the Model 299, which had been unoffi- 
cially designated as the “XB-17” by Boeing before it had been ap- 


proved by the AAC. Due to the importance of the two programs, 


Wells assigned an astounding 153 engineers to the project, which 
started the initial drawings in August 1934, and completed the final 
drawings only three weeks later. On 26 September 1934, the board 
of directors of the newly independent Boeing Airplane Company 
met for the first time after parent United Aircraft & Transport was 
finally dissolved. The company had $583,000 in cash from its share 
in United, but its payroll was down to 712 employees from a peak 
of 2,264 in 1933. The new Boeing board bravely voted $275,000 to 
design and build a bomber to meet the new AAC specification us- 
ing the final blueprints that were completed in December. After the 
usual numerous design problems the Model 299 was rolled out af- 
ter using over $400,000 in company reserves. It made its first flight 
on 28 July 1935, and journalist Richard Williams of the Seattle 
Times was so impressed by it size he was the first to dub it the 
“Flying Fortress.” 

It was not until 20 August that project test pilot Leslie “Les” 
Tower flew the 299 cross country 2,100 miles to Wright Field for 
evaluation, and landed with a flourish at an average speed of 232mph 
in a record time of nine hours and three minutes. If the DB-1 had 
dwarfed the B-12, then the 299 was a giant in comparison to the 
Douglas DB-1 bomber. The four engine bomber weighed almost 
35,000 pounds vs. 25,000, was almost 12 feet longer, and had a 
wing span over 14 feet longer. But the aircraft not only dwarfed the 
Douglas physically, but also in performance: its four single row 
Pratt & Whitney 750hp engines propelled it to a top speed of 250mph 
over a maximum range of 3,000 miles at 30,000 feet, all while car- 
rying an eight man crew (pilot, co-pilot, bombardier/gunner, radio 
operator/navigator, and four gunners), and carried a 5,000 pound 
bomb load. The 299 bristled with five manual guns mounted in 
turrets in the nose, belly, and on top of and on both sides of the 
fuselage. 

From mid-August and into October 1935 the AAC evaluated 
the three entries at Wright Field, and the Model 299’s better perfor- 
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mance and reliability earned it the lead in gaining a contract. Then, 
on 30 October 1935, in the midst of testing, Boeing test pilot Les 
Tower, and AAC pilot Maj. P.P. “Pete” Hill, and the test crew took 
off in the Model 299. But once it was airborne the bomber became 
uncontrollable, and as it passed over the end of the runway it crashed 
in a nearby pasture. Hill was killed on impact, but Tower survived 
with horrible burns, and died 20 days later. Lt. Donald Putt was 
pulled from the burning wreckage and given little chance of sur- 
vival, but Putt did survive, and four years later was to become the 
project manager of the B-29 program. Investigation showed that 
the ground crew had not unlocked the tail control surfaces, causing 
the crash that would put the Boeing program in jeopardy, as it was 
disqualified for not completing the test program. The crash pro- 
tracted the testing of the DB-1 and B-12, and the final decision. 
There were strong arguments supporting the Boeing bomber based 
on its superior testing results before the crash, and it would not be 
until near the end of the year that the decision was made. 


Why the B-18 and not the YB-17? 

The crash of the Boeing Model 299 certainly had a devastating 
effect on Congressional thinking, and the ACC’s procurement de- 
cision that led to the contracting of 133 Douglas B-18s, and only 13 
Boeing YB-17s. The 13 aircraft order kept Boeing financially vi- 
able, as its losses on the Model 299 after insurance reimbursement 
was $500,000; a great amount of money for that time. YB-17 manu- 
facture would at least keep Boeing employees busy on a project 
that the company firmly believed would be very successful. 

With the AAC’s decision the B-18 was to be put into immedi- 
ate production with minor modifications, and then to be put into 
squadron service as soon as possible. Compared to the four engine 
YB-17 the B-18 was much smaller and lighter, and its performance 
was slower, its range shorter, ceiling lower, and it carried a smaller 
bomb load; it was considered to be a medium bomber. The XB-17 
had more range, more speed, more bomb carrying capacity, more 
defensive firepower, and had the potential for far greater design 
modification. In June 1936, Congress authorized an increase of ser- 
viceable aircraft from the 1,800 funded by the 1926 Air Corps Act 
to the 2,320 recommended by the Baker Board. The mid-1930s 
was a time when American air policy emphasized hemispheric de- 
fense. The GHQ Air Force and the AAC wanted more four engine 
bombers to use to implement its defense objectives; long range aerial 
reconnaissance, and to reinforce and supply Hawaii, the Panama 


R The crash of the Boeing Model 299 certainly had 
a devastating effect on Congressional thinking and 
the ACC's procurement decision, which led to 
the contracting of 133 Douglas B-|8s, and only 
13 Boeing YB- | 7s. Pictured is a YB-17 flying near 
Mount Rainier. (USAF) 


Canal, and Alaska in case of an emergency. However, the General 
Staff considered four engine bombers as offensive weapons, and it 
was the Navy’s responsibility for the long range defense of coastal 
America. The medium bombers were considered more desirable, 
as they could be more easily adapted to the Army’s intention to use 
them in support of the ground army. More medium bombers could 
be purchased for the same money as a lesser number of heavy bomb- 
ers, and the goal of 2,320 aircraft could be fulfilled, and replace- 
ments would cost less. The B-18 became known as the “budget 
bomber,” a decision that would have consequences in coming years. 


Comparative Costs of the August 1935 Bomber Competitors 


Martin Douglas Boeing 
B-12 B-18 YB-17 
Quantity Ordered 32 133 13 
Total Cost per Aircraft $72,000+ $105,000 $302,100++ 
Airframe Cost 
with Changes $45,450 $75,243 $246,030 
GFE* Cost $13,650 $16,957 $23,261 
Cost per Each Engine $6,500 $8,200 $8,200 


Engine Cost per aircraft $13,000 $16,400 $32,800 
+low cost per aircraft due to previous development as the B-10 
++production cost of a B-17 was projected to be $176,000 per air- 
craft *GFE=Government Furnished Equipment 


Army Air Corps Officers led by Gen. Frank Andrew’s “Lan- 
gley” faction realized that the B-18 did not fulfill their require- 
ments, even though they were less expensive. Using the results of 
an invasion exercise by an “enemy” task force led by the Battleship 
Utah, approaching San Francisco, Gen. Andrews and his staff pre- 
pared tables that demonstrated that a comparable fleet of B-17s 
was superior to a fleet of B-18s on a performance and cost basis. 
This exercise will be described later in detail. Their figures from 
this exercise established that it would require 50 squadrons of B- 
18s to match the work of 31 squadrons of the Flying Fortresses. 
With B-17s priced at a production run $176,000 each, and the B-18 
at $103,000, the cost of the two striking forces on an efficiency 
basis would about equal at $79 million for the B-17 vs. $77 million 
for the B-18. Using these bomber efficiency figures, it was deter- 
mined with the total 2,320 aircraft authorized for the AAC, the re- 
quired fleet of B-17s left 1,857 other aircraft available for pursuit, 
attack, observation, transport, and training. If the less expensive B- 
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18 was purchased this figure was reduced to 1,569 aircraft, This B- 
17 biased data did not persuade Gen. Malin Craig of the War De- 
partment, who directed that no more heavy bombers be purchased, 
except “for experimental purposes, or until the international situa- 
tion required it.” Craig contended that the B-18 “satisfied practical 
requirements at a reasonable cost.” The AAC then ordered two more 
B-18s for a total of 133, that was followed by an order for 217 B- 
18Bs. The first B-18 was sent to Wright Field in the fall of 1936, 
and then to Langley for testing. By mid-1937 the Bolo was released 
for unit use, and personnel liked the aircraft better than the Martin 
B-10s and B-12s it replaced. However, the upper echelons of AAC 


favored the Model 299/YB-17, despite the devastating effect of the 
30 October crash of the prototype. The Air Materiel Command felt 
that the problem laid in the need “to develop the most advanced 
types too rapidly” (e.g. the crash of the ground breaking Model 
299), and it would be better to settle on a more conservative pro- 
posal that could be produced without fear of crashes (i.e. B-18), 
and not meeting specifications (i.e. B-10). With the conservative 
B-18 design, the AAC would be assured of equipping its squadrons 
with a dependable and less costly, albeit mediocre, bomber. It was 
ironic that, before the war was over, the Douglas Long Beach facil- 
ity would assemble over 3,000 Boeing B-17s! 
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Description 


The B-18 is Ordered and Put into Production 

On 17 January 1936 the Army General Staff decided to place an 
initial order for 82 B-18s, and then upped the order to 133 B-18s. 
The General Staff ordered only 13 Model 299s, which were now 
designated as the YB-17 (the “Y” meant that the aircraft was not 
experimental, but a “service test” model that could, or not, precede 
production aircraft). When Boeing put the YB-17 into production it 
was designated as the Y1B-17 (the | because they were purchased 
out of F-1 fiscal year supplementary funds). The first Y 1 B-17 rolled 
off the Seattle line on 2 December 1936, and the last of the 13 was 
finished on 5 August 1937. One Y1B-17 was sent to Wright for 
testing, and the other 12 were assigned to the Second Bombard- 
ment Group at Langley Field, VA, under Lt.Col. Robert Olds. 


Early B-18 Variants 


DB-1 (XB-18) 
The DB-1 (AAC designation: XB-18) prototype was brought up to 
B-18 specifications and redelivered to the AAC as 37-51. The DB- 


| prototype was later modified and used in feasibility tests for the 
use of large caliber cannon in aircraft, which will be discussed later. 


DB-2 

In late 1937 the last aircraft in the order, 37-34, was scheduled for 
delivery to Wright Field to be developed into the DB-2 prototype. 
However, the aircraft was delivered on 8 November, out of sequence 
on the original B-18 contract, and was actually the 36" B-18 when 
it was delivered to Wright Field (via Joe Baugher). It was fitted 
with a redesigned nose equipped with a powered nose turret, and a 
modified bombardier position with large surrounding Plexiglas 
windows. The revision was not successful, and the aircraft was re- 
built as a standard B-18 and sent to the 18" Recon Squadron at 
Mitchel Field, NY. 


B-18 
The DB-1 design was brought up to production standards mainly 
by redesigning its nose to contain more lateral windows, and a bomb- 


B-|8As awaiting delivery outside the Santa 
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Monica plant sometime in late 1938. (Douglas 
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Since the B-18 was a variant on the Douglas DC airliner series, much of the 
manufacturing process could easily be adapted to its production at the Dou 
glas Santa Monica plant. Pictured are early B- | 8s awaiting the installation of 
theirWright R- 1820-45 engines and outboard wing panels. (Douglas via Pima) 


— 


In late 1937 a B-18 was delivered to Wright Field to be developed into the DB-2 prototype, 
which was fitted with a redesigned nose with a powered nose turret, and a modified bombar 


dier position with large surrounding Plexiglas windows. (USAF) 
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The B-18 was the DB-| design brought up to production standards, mainly by redesigning its nose to contain more lateral windows, and a bomb-aiming 
window in its lower forward section, reducing its fuselage length by seven inches, and adding military equipment. (USAF) 


aiming window in its lower forward section, reducing its fuselage 
length by seven inches, and adding military equipment. The addi- 
tional equipment and changes increased its weight by nearly 1,000 
pounds, which caused the performance to fall off slightly. The B- 
18 was powered by a pair of Wright R-1820-45 radial engines ac- 
commodated in modified nacelles. The initial production order un- 
der contract AC 8307 was for 133 aircraft: AAC serial numbers 36- 
262 through 343; 36-431 through 446; 37-001 through -34; and 37- 
51 were added later. 


Further Developments 
B-18A 
The B-18 had its drawbacks, particularly the nose configuration, 
which was cramped, and caused the gunner and bombardier to be 
uncomfortable and inefficient. This shortcoming led to the next and 
last production version of the B-18, the B-18A. Douglas altered the 
nose design by having the bombardier and gunner change posi- 


tions. The top position was moved forward, with the nose being 
extended into what was deemed a “shark nose” to accommodate 
the bombardier and bomb sight. The flexible forward-firing nose 
gun was relocated, and was mounted in a spherical ball turret lo- 
cated further aft and below, which resulted in the very unusual ar- 
rangement of having the bombardier being located above the gun- 
ner. This nose configuration increased the aircraft length by 14 inches 
to 57 feet, 10 inches. The 930hp Wright R-1820-45 powering the 
B-18 was replaced by the 1,000hp R-1820-53, which featured fully 
feathering hydromatic propellers. A transparent domed cap was 
added over the top of the dorsal turret that caused it to be no longer 
flush when fully retracted. The weight of these changes increased 
the gross weight of the B-18A some 993 pounds to 22,123 pounds, 
and reduced the top speed to 215mph. So, after 134 production B- 
18s, the Douglas line converted to the B-18A. On 10 June 1937 
177 B-18As were ordered, and an additional 78 were added to the 
contract on 30 June 1937. On 15 April 1938 the first B-18A was 


The B-18 shows its Douglas DC airliner lineage in its wings and empennage configuration, but this ventral view shows its pot belly. (USAF) 
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The B-18 gunner and bombardier were cramped and inefficient, and this 
hortcoming led to the next and last production version of the B-|8, the B- 
8A. Douglas altered the nose desig 
.The top position 
“shark nose” configuration to accommodate the bombar 


sight. (USAF) 


1 by having the bombardier and gunner 


5 moved forward, with the nose being 


flown, and then was delivered to Wright Field a month and a half 
later. The AAC ordered 255 B-18As at a cost of $65,800 each on 
Contract 9977, but only 217 were delivered, with the last 38 on the 
contract being manufactured as the B-23. The last B-18A was de- 
livered in January 1940. The serials of the B-18As were: 37-458 to 
634, 38-585 to 609, and 39-12 to 26. 


B-18B 

Of the 217 B-18As delivered to the ACC, 122 were modified to B- 
18B specifications to be converted into anti-submarine warfare 
(ASW) aircraft to counter the German U-Boat threat off the U.S. 
Atlantic coast, and in the Caribbean in 1942. At the time the AAC 
needed an aircraft that could be fitted with ASW location/detection 
equipment, but couldn’t draw on any of the new B-24s and B-17s 
coming off the production lines, as they were sorely needed else- 
where. Initially production B-18s were available, and scheduled to 
be converted to Bs for a new role as an anti-submarine patrol air- 
craft. However, tests showed that modifying the B-18 would be too 
extensive and time consuming, and instead, B-18As were chosen 
and ferried to San Antonio, TX, for the ASW conversion. 

The shark nose was removed, and was replaced by a large bul- 
bous radome that housed the SCR-517 ASV (Air to Surface Vessel) 
radar. The bombardier’s position was moved below and behind the 
radome. The tail on some B-18Bs was modified by the addition of 


f the 217 B-|8As delivered to the ACC, 122 were modified to B-18B 
cifications to be converted anti-submarine warfare (ASW) aircraft 
ounter the German U-Boat threat off the U.S. Atlantic coast, and in the 

iribbean in 1941-42.The shark nose was removed, and replaced by a large 

radome that housed the SCR-517 ASV (Air to Surface Vessel) radar. 
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A dorsal view of the B-!8A better shows its DC 


airliner ancestry. (USAF) 
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a Magnetic Anomaly Detector System (MAD) that was housed in a 
long tubular boom located behind and below the rudder. The B- 
18B also carried long range navigation equipment, and a number of 
aircraft had additional underwing bomb racks to carry an increased 
number of bombs and/or depth charges. The B-18B was credited 
with two U-Boat kills, but its ASW role was effectively 18 months. 
As soon as the Consolidated B-24 Liberator became available it 
replaced the B-18, and the last Bolo missions were flown in August 
1943. 


B-18AM 

The B-18 series underwent two modifications when 22 B-18s and 
18 B-18As were designated as B-18Ms and B-18AMs, respectively. 
On | April 1940 ACC T.O. 01-40E-87 directed that the Type D-3 
and D-7 bomb shackles on all B-18s and B-18As based in the con- 
tinental U.S. be removed (designating them as M models), and were 
to be installed in B-18s based in Panama, Puerto Rico, and Hawaii, 
so that these bombers (designated AMs) could carry their maxi- 
mum bomb loads. The “M” designation was to be removed when 
the shackles were replaced, which they were in only a few instances. 
The “M” type were mostly utilized as bomber crew trainers for 
transition to the B-26, but once the crews flew the B-26 they were 
in for a surprise, as the docile and forgiving B-18 was nothing like 
the “hot” Marauder. 


C-58 

There were at least three B-18As that were stripped of all offensive 
and defensive armament, and went back to their roots as transport 
aircraft designated as the C-58. B-18s numbered 37-508 and 37- 
563 were converted and sent to Waller Field, Trinidad, and assigned 
to the 39TRS on 31 December 1943. B-18 (38-604) was flown from 
Trinidad at the end of July 1943 to be converted in the U.S. 
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The sleek, all-metal Martin B-10 had been the first step out of the wire, fabric, and wood era of aircraft d 
B-10 innovations, it brought nothing new to bomber design. In reality, the B-18 was not much better than the B-10 it replaced, and the best that could be said 
ind its predecessor (the B-10), 


about the design was that while it imitated its parent (the DC- 1) 


Digby Mk1 

In 1938 Douglas was able to interest the Royal Canadian Air Force 
(RCAF) in acquiring 20 B-18A bombers that they designated as the 
Digby Mk1. The RCAF Digby only differed from the B-18 by uti- 
lizing the .303 caliber machine gun and British and Canadian equip- 
ment. The Digby entered Canadian service mainly with the 10(BR) 
Squadron, assigned to anti-submarine patrol off the Canadian North 
Atlantic coast, where it was credited with one U-Boat kill. The 
RCAF serial numbers were 738 through 757. The Digby will be 
discussed in detail later. 


XB-22 

The XB-22 was a proposed B-18 airframe mounting | ,600hp, Wright 
R-2600-1 Cyclone engines that were equipped with a single stage, 
single speed supercharger. No B-22s were built. 


“Bolo” 

The name Bolo was an unofficial designation, and was used mainly 
by the B-18Bs in the Caribbean. In Latin America the bolo is a 
large machete-like knife. 


B-18 Description and Dimensions 

B-18 vs. the B-10 

When the AAC ordered the B-18, it was confident that it would be 
successful, considering its Douglas DC pedigree, as much of its 
design was identical to its famous parent, particularly the wings 
and tail assembly. The sleek, all-metal Martin B-10 had been the 
first step out of the wire, fabric, and wood era of aircraft design, 
and while the B-18 featured and refined the B-10 innovations, it 
brought nothing new to bomber design. In reality, the B-18 was not 
much better than the B-10 it replaced, and the best that could be 
said about the design was that, while it imitated its parent, the DC 


it did validate the all-metal design for a bomber. (USAF) 


esign, and while the B-18 featured and refined these 
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airliners and the B-10; it did validate the all-metal design for a 
bomber. The bomber conversion denigrated the DC-1’s streamlined 
appearance, flattening the nose into a pug shape, and the addition 
of a bomb bay gave the bomber a pot belly. Both bombers were 
well built and rugged, but the B-18 was more roomy, comfortable, 


BOUGLAS 
AIRCRAFT COMPANY INC. 
SANTA MONICA, 


and sophisticated than the Martin. But for a new bomber design its 
defensive armament was inadequate, and the same as the B-10, 
mounting three .30 caliber hand-held machine guns, one each in a 
nose turret, dorsal turret, and in the rear fuselage floor. Each turret 
rotated, and was manually operated. The dorsal turret was retract- 
able and “popped up” when needed, but when raised it increased 
drag nearly as much as lowering the landing gear. Although the B- 
18 possessed over 500hp more than the B-10 (two 675hp vs. 930hp 
Wright Cyclones), it had to propel a bomber weighing nearly four 
tons more than the B-10. The B-18’s top speed of 225mph was only 
|Omph faster, it cruised at nearly identical speed (167mph), climbed 
only 100 feet per minute faster (1,355 vs. 1,450), and its service 
ceiling was only 2,000 feet higher. The B-18 was 12 feet longer, 
and had a wing span 19 feet longer than the B-10, and wing area 
281 square feet larger than the Martin. Although larger, the B-18 
was only slightly more advanced than the B-10, and afterward each 
succeeding generation of American bomber design would leap frog 
the next in design and technology, and the YB-17 would be the 


forerunner of this trend. 
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Douglas manufacturer's plate for B-18A completed on 10/17/39. (Pima) 
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B-18 General Dimensions 


Overall Length S6ft./9.2in. 
Overall Height (at rest) 13ft./4in. 
Height at Propeller Hub (at rest) 8ft./6in. 
Wing Span 90ft. 
Wing Area (including ailerons) 965 sq.ft. 
Wing Flap Area 64.2 sq.ft. 
Aileron Area (each) 48 sq.ft. 
Horizontal Stabilizer Overall Span 26ft./8in. 
Horizontal Stabilizer Total Area 95.8 sq.ft. 
Elevators Overall Span 26ft./8in. 
Elevators Total Area (each) 41.7 sq.ft. 
Vertical Stabilizer Height 13ft./4in. 
Vertical Stabilizer Area 37.9 sq.ft. 
Rudder Area 46.6 sq.ft. 
Landing Gear Width 18 ft. 
Fuselage 


The semi-monocoque fuselage was divided into six compartments 
running from Station 0 to 632 (in inches): 


Front Gunner’s Compartment: Located in the nose of the aircraft 
and entered through Station 100. 

Bombardier’s Compartment: Was referred to as the Bomber’s Com- 
partment in the T.O. It was located immediately aft of the front 
gunner’s compartment and below the pilot’s compartment. A floor 
mat was provided, along with a seat cushion that was attached to 
the bombardier’s back rest. The side walls of the compartment were 
lined with soundproofing material. 

Pilot’s Compartment: Was located forward and above the wing, and 
was entered through a door from cabin. The floor was covered with 
a dark green rug, and the side walls were lined with soundproofing 
material. 


Cabin 

Bomb Compartment: Located in the lower section of the fuselage 
between bulkhead Stations 164 and 368. 

Tail Compartment: Located immediately aft of the cabin, and was 
accessible through a door in the rear cabin wall. The aft end of the 
fuselage terminated in a tail cone. 


The fuselage was constructed so that the section below the wing 
could be removed as an integral part of the wing. 


B-18 B Compartment Color Gallery 


Co-pilot's position. (Author/Pima) 


—— 


Looking into pilot's compartment from the cabin. (Author/ Pima) 
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Nose compartment, with .30 caliber machine gun on floor, and two 250 
round ammo boxes. The B-| 8B had an ASV radar set located above the gun 
(the ASV radar unit is pictured in Chapter 9). (Author/Pima) 


Entrance to nose (radar equipment and gunner's) compartment. (Author/ 
Pima) 


Looking aft from the pilot's position, showing the radio and radar equipment. 
(Author/Pima) 
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Above: Cabin at the main door looking forward. (Author/Pima) 
Above left: Mid-cabin looking forward, with bunk/seats and ducting for heat- 
ing apparatus. (Author/Pima) 

Second left: Cabin at the main door looking aft toward tail compartment. 
(Author/Pima) 

Lower left: Looking into tail compartment at tail landing gear. (Author/Pima) 


Chapter 4: The B-18 - Description 


B-18 bombardier's/gunner's nose windows, pilot's windows, 
and escape hatch, located in the floor in the right hand side 
of the front gunner's compartment. (USAF) 


Doors 

Main Entrance Door 

The main entrance door was located between Stations 392 and 432, 
and entered into the cabin on the port side; it could be used as an 
emergency exit by removing the hinge pins that were attached to a 
cable located in the forward door. A removable V-shaped ladder 
was constructed of aluminum alloy, and was attached to the fuse- 
lage by two brackets. A strip of sponge rubber protected the fuse- 
lage from the point of contact of the step. 


Emergency Exit Doors 


The escape hatch was located in the floor in the right hand side of 


the front gunner’s compartment, and was covered with a corrugated 
metal guard. It could be opened from the inside or outside, and 
when lowered it could be used for entrance and exit. 

An emergency escape hatch for use by the pilot and co-pilot 
was located above and slightly aft of the pilot’s seat. The forward 
end was hinged on removable pins. To release the hatch, the lock 
on the aft end was released, and the pins removed from the forward 
end. The hatch then was to be pushed upward on the forward end to 
allow the slipstream to carry it away. 


Fuselage entrance door removable step. (Author/Pima) 


Fuselage entrance door (Author/Pima) 
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Pilot's windows. (USAF) 


Windows 

Pilot’s Compartment Windows 

The pilot’s windshield was “V-shaped,” with each side of the “V” 
being made up of one stationary glass panel and one movable glass 
panel. The glass was 1/4 inch laminated shatterproof glass. The 
movable panel could be opened by loosening four thumb screws 
that held it in place, and sliding the section toward the point of the 
“V.” The thumb screws pressed the glass against a formed rubber 
molding, making it watertight. However, when the molding aged it 
became less watertight, especially when the Bolo flew in the tropi- 
cal weather of the Caribbean. 

Pilot’s side windows were made up of six panels, three on each 
side. The forward panels were movable, sliding the section forward 
to close and aft to open. The stationary panels were made of 1/8 
inch laminated shatterproof glass. 

The pilot’s ceiling windows were made up of six panels: two 
upper front sections; two upper side sections, and two top sections 
of 1/4 inch laminated shatterproof glass. There were two adjustable 
sun visors for the pilot and co-pilot. 


Front Gunner’s Windows 
There were six windows in the compartment to give the gunner full 
vision. 


Bombardier’s Windows 

In the front of the bombardier’s floor was an adjustable viewing 
section composed of two sections; one of metal and one of glass. A 
hand crank on the right hand side moved the section inward, giving 
forward vision when raised and downward vision when extended. 
Two windows, one on each side, provided sideways vision. 


Fuselage Equipment 

Seats and Tables 

Pilot’s Seat: The pilot’s seat was fabricated from a formed alumi- 
num alloy sheet, and was installed side-by-side with the co-pilot’s 
seat in the forward area of the compartment. The pilot’s seat was 


Pilot's window looking out. (Author/Pima) 


Nose compartment looking out. (Author/Pima) 


44 


Chapter 4: The B-18 - Description 


that reduce 


formed to streamlined shapes 


PER pilots sit in PLexicn 
: bombardiers are almost sur- 


av- 
ions through 
e from within 
or tail encle 

Aircraft designers like PLEXIGLAS | 


PLEXIGLAS. ts the tailemarky Reg. V:S. Puts Ofn 


ROHM & HAAS COMPANY 


WASHINGTON SQUARE, PHILADELPHIA, PA. 
Fics .. aad other Uetastrial Chemicals 


Wanstastorers at Lanter and Texte Spells aod Fishes, Carymis. Greta Chae Arte Plastics- Syotetic Tntecticides 


mounted on two vertical tubes punched with holes so that a spring 
loaded plunger could be inserted to hold the seat in any desired 
position, with a plunger release lever located on the left hand side 
of the seat. A length of elastic shock cord with adjustable tension 
was used to raise the seat. The pilot’s seat was capable of fore and 
aft pivot movement about a fitting on the back of the seat to accom- 
modate pilots of different heights. 


Co-pilot’s Seat: The co-pilot’s seat was similar to the pilot’s, but 
had the control handle on the right hand side. The co-pilot’s seat 
supports were fixed to the floor, making it adjustable only in the 
vertical direction. 


Navigator’s Seat: The navigator’s seat, made from riveted alumi- 
num sheet, was located on the left side of the pilot’s compartment 
aft of the pilot’s position, and forward of the radio table. It was of 
the swivel type, capable of rotating 90° with a control handle under 
the seat that released it so that it could move from one direction to 
another. 


Pilot's seat. (Author/Pima) 


Radio Operator’s Seat: This seat, also made from riveted alumi- 
num sheets, was located on the left side of the fuselage, opposite 
the liaison set. It was fitted with spring loaded plungers on the for- 
ward two wheels, and fit into holes into track installed on the fuse- 
lage floor. It was able to swivel fore and aft about 4.5 inches. 


Seat Upholstery: Each bucket seat was provided with a spring cush- 
ion seat and a back. It was covered on the outside with leather, and 
with duck on the inside surface. Cotton batting was used to fill the 
seat cushions, while kapok was used to fill the backs. The backs 
were held in place by a pocket that fit over the top of the seat, and 
four flaps that buttoned onto the seat. 

Safety belt brackets were provided on the bucket seats for the 
installation of Type B-10 safety belts. 


Radio Table: The radio table was installed on the starboard side of 
the fuselage between Station 198.5 and 252.5, and was made from 
aluminum alloy corrugated sheet covered by a flat aluminum sheet. 
It was supported by three channel legs on the inboard side, and was 
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Radio operator's seat. (Author/Pima) 


fastened to the fuselage wall on the outboard side. The table had 
two additional leaves, and had a drawer installed in its forward end. 


Sleeping Accommodations: Provisions were made for four chrome 
molybdenum frame bunks with cotton duck stretched tightly over 
the frame. They were located in the cabin and installed as follows: 


Main bunk: The main was located to the left side of the fuselage aft 
of the bulkhead at Station 270.5. It could be lowered and used while 
the aircraft was in flight or on the ground. When not in use it could 
be folded up against the fuselage wall. It was attached to the fuse- 
lage frame by two fittings, and was supported by two legs inboard. 
Auxiliary bunks: The three remaining bunks, if installed, could only 
be used when the plane was on the ground. The right front bunk 
was supported similarly to the main bunk. The forward end of the 
upper rear bunk rested on the end of the bomb bay floor, and the aft 
end was supported by cables. The forward end of the lower rear 
bunk rested in a channel of the rear hinged floor, and its aft end 
rested on the forward end of the upper gunner’s floor. These auxil- 


Bunks. (Author/Pima) 


iary bunks were carried as a special load, and were stored between 
Stations 371 and 432 by adjustable web straps. 


Toilet: The toilet was located on the right hand side of the fuselage 
directly opposite the main entrance door. The receptacle was made 
of formed aluminum sheet, with a wooden birch seat and a corru- 
gated metal top. The receptacle could become unlatched from the 
seat and cover for cleaning. After cleaning it was filled with one 
quart of disinfectant solution and one tablespoon of “Sanitor Spe- 
cial Disinfectant” per quart of water. 


Toilet. (Author/Pima) 


46 


Chapter 4: The B-18 - Description 


Life Raft Container. (Author/Pima) 


Miscellaneous Fuselage Equipment: 

The Type A-1 Life Raft Container was installed near the top of the 
fuselage, in a horizontal position, parallel to the centerline of the 
airplane, and directly opposite the main entrance door. A cable con- 
trolled latch suspended the aft end of the container, while the for- 
ward end was hung from brackets extending downward from the 
exterior access door. 

The parachute brackets were located one on the left side of the 
fuselage adjacent to the lower escape hatch, and two on the right 
side of the fuselage aft of the life raft container. A container in which 
two parachutes could be stored could be placed under the forward 
end of the radio table. The pilot and co-pilot were provided with 
seat type parachutes, and no brackets were required in their com- 
partment. 


photos) 


The B-18 ( 
fined and inefficient, and led to the B-|8A (right). Douglas altered the nose design by 
having the bombardier and gunner change positions. The top position was moved for- 
ward, with the nose being extended into what was deemed a‘'shark nose” to accommo- 
date the bombardier and bomb sight. The flexible forward-firing nose gun was relocated, 
and was mounted in a spherical ball turret located further aft and below. (USAF both 


Three Type A-1 life preserver cushions were provided, with 
two located on the left side, and one on the right side of the fuse- 
lage beneath the floor, adjacent to the camera bay. 


Warning Bells: Three warning bells were operated simultaneously 
by a switch on the pilot’s electrical panel. The bells were located in 
the front gunner’s compartment, bombardier’s compartment, and 
in the cabin. 


Thermos Bottle: A two quart Type A-35 Landers, Frary & Clark 
thermos hung in a support bracket was located on the forward face 
of bulkhead 270.5. A paper cup dispenser was located on the wall 
adjacent to the thermos. 


A maintenance platform constructed of welded molybdenum 
chrome steel tubing held together by four pins on the joint fittings 
that allowed it to be broken down was stored upside down on the 
left fuselage wall aft of the main entrance door. 

The miscellaneous container was located on the left side of the 
fuselage forward of the main entrance door, and contained the land- 
ing gear safety pins, tail mooring cable, and spare antenna wire. 

The equipment box was located to the left of the rear upper 
gunner’s left step, and contained the Zerk gun, trouble lamp, tool 
kit, two engine covers, and four bomb hoist rings. 

The Flight Report Holder and Map Case were installed on the 
right side of the fuselage aft of the co-pilot’s seat. 


Glare Curtain, Window Shades, and Blind Flying Hood: The glare 
curtain was provided for night flying, and was attached at Station 
164. The blind flying hood was attached to the pilot’s compartment 
structure on the left hand side to simulate blind flying conditions. 
These features were installed on aircraft 36-343, 36-431 to -446, 
and 37-1 to -33. 
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left) had its drawbacks, particularly the nose configuration, which was con- 
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Bombardier's Panel. (USAF) Bomb Compartment. (USAF) 


Bombing Equipment Bombing Compartment 

Bombardier’s Compartment: Useful Design Bomb Load: 

Bombardier’s compartment was located in the forward part of the — 1-2000Ib. bomb Type M-34, Mk-I, Mk-IMII, Mk-IMI or 
aircraft below the pilot’s compartment, and contained the Type M- 2-1100lb bombs Type M-33, Mk-ILI or 

| bombsight, sighting window, and all bomb release controls. The 4-6001b. bombs = Type-32, Mk-IMI, Mk-III or 
bombardier’s switch and instrument panel were mounted on the —8-300Ib. bombs Type M-31, Mk-I, Mk-IMI or 

bulkhead at the forward end of the compartment. Before operating 20-100lb. bombs Type M-30, Mk-I, Mk-IMI, Mk-IMII 
the bombsight it was necessary to raise the bomb sight window to 
the UP position by using a hand crank located in the upper right 
hand corner above the bombardier’s window. The bombardier’s elec- 
trical panel incorporated an indicator light for each bomb rack sta- 
tion to show the position of the bombs on the rack, and contained 
eight double throw release switches: one for each rack, one for each 
of the front and rear 2,000 pound bomb installations, one bomb 
release firing switch, and one bomb release master switch. 


swn 


The controls for releasing bombs consisted of electrical selec- 
tive release by the means of 1) Electrical contacts which will be 
automatically closed within the bomb sight, 2) A momentary con- 
tact switch manually operated, or 3) Manual salvo release of all 
bombs simultaneously. 

There was a manual emergency release handle that was acces- 
sible to both the pilot and co-pilot located at the bottom of the en- 
gine control pedestal, and opened the bomb bay doors and allowed 
the release of all bombs in salvo. 


B-18A being loaded with is complement of 20 100 pound bombs. (USAF) 
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Bomb Racks: The bomb rack installation incorporated six individual 
racks. One contact of the firing switch released one bomb from 


as eee! 


each rack, or any combination of racks simultaneously. 


Bomb Bay Doors 

The bomb bay doors were hydraulically controlled, and formed the 
lower part of the fuselage when closed. There were weather strips 
made of gum rubber attached to the main keel to make a tight joint 
between the bomb bay doors and keel. 


Opening: To open the bomb bay doors, a four way hydraulic valve 
was moved to the open position. A bungee assembly was attached 
to the bomb bay door operating cylinder arms, and attached to the 
bomb bay doors. The doors sprung open the moment the release 
was thrown. Another bungee system was incorporated in the door 
operating mechanism to open the doors in case of hydraulic system 
failure. 


Closing: To close the doors, the four way valve was moved to the 
closed position and left there at all times, except when the doors 
were open. The bomb bay doors were held closed by hydraulic pres- 
sure, and a mechanical latch was incorporated in the operating 
mechanism to keep the door closed when the aircraft was on the 
ground and the hydraulic pressure had dropped. 

There was an electrical and mechanical safety locking device 
incorporated in the bomb bay door’s operating mechanism to pre- 
vent releasing the bombs before the doors were fully open. 


f ape Gunnery Equipment 
Bomb Rack Releasing Mechanism. (USAP) There were three flexible .30 caliber Model M-2 Browning ma- 
chine guns with muzzle stabilizers. Ammunition boxes were in- 
stalled within easy reach of each of the gunners; and were loaded 
with 500 rounds for each of the two rear guns and 600 rounds for 
the front gun. 
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Bomb Doors. (USAF) Bomb Bay Door Operating Mechanism. (USAF) 
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Gunnery Photo Gallery 
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t Turret B-18. (USAF 


e: Rear Upper Turret manned. (USAF) 
t: Rear Upper Turret. (USAF) 
ver left: Rear Upper Turret stowed. (USAF) 
ver right: Rear Lower Turret (internal view). (USAF) 
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ront Turret B-|8B (arrow). (Pima) 
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Rear Lower Turret (external view). (USAF) 


Front Gun and Turret 

The front gun turret was located in the nose of the aircraft, and was 
constructed of aluminum alloy frame. The gun was mounted on an 
aluminum alloy casting attached to the ring of the turret, and turned 
on ball bearings in a circular track. Flexible trailing windshields 
were attached above and below the gun as a wind break. A back rest 
with a retractable seat equipped with a Type A-3 seat belt attached 
to rings on the floor was mounted on the ring on the opposite side 
of the gun. To bring the gun into firing position, the latch adjacent 
to the spade grips was disengaged, and the right turret handle was 
moved until the safety catch pin on the handle could be removed. 
The gun could be rotated about its horizontal axis 195 degrees, and 
7.5 degrees about its vertical axis without moving the turret. The 
gun was stowed with its barrel pointing vertically outside; the safety 
catch pin that prevented the turret from moving on the ring was 
engaged, and the latch was pulled up to engage the flange on the 


gun. 


Rear Upper Gun and Turret 
The fully retractable rear upper gun turret was located between Sta- 
tions 473 and 493, and was constructed of transparent sheets fixed 


in an aluminum alloy framework. It was raised and lowered on four 


chrome molybdenum steel tubes attached to the fuselage by cables 
operated by a crank drive. When in its extended position the turret 
revolved through a full 360 degrees, but a latch could be set to 
prevent it from firing into the tail structure. The gun could rotate 
360 degrees around its vertical axis and, in certain positions, 134 
degrees around its horizontal axis. The gunner was supported on a 
canvas hammock seat attached to the turret, and by a back rest con- 
nected to the turret ring. Rings were provided on the floor for a 
Type A-3 safety belt. 

When the turret was being retracted, a pin in the rotating handle 
was inserted into a stop on the track to hold the turret in place. The 
grip handles were then to be pushed down and aft until an alumi- 
num sleeve clamped to the gun barrel jacket could be held by pawls 
in the top of the turret. A catch on the left hand side of the rotating 
handle was tripped, and the turret swung until it was held by the 
catch. The turret then could be retracted by turning the crank. When 


the turret was retracted, the gun barrel extended outside the air- 
craft. 


Rear Lower Gun 
The rear lower gun was mounted on the floor of the airplane at 
Station 432.5, and fired through a small arc to the rear under the 
tail. To bring the gun into the firing position, a catch was released 
on the window section of the door, the gun stop was raised, the hold 
down catches released, the gun placed in its firing position, the gun 
stop lowered and fastened, and the door was raised by means of a 
crank located on the left hand side of the fuselage at Station 432.5. 
The molybdenum steel gun stop regulated the firing angle of the 
gun to prevent hitting the bottom of the empennage and tail wheel. 
To stow the gun, the gun stop was unfastened and raised, and 
the stowage latch engaged with the latch on the aluminum sleeve 
located on the gun barrel, the hold down latches fastened, gun stop 
lowered, and the door lowered, and the window pulled forward until 
held by a catch. 


Ammunition Box Holders 

There were six corrosion resistant steel boxes that were built to 
accommodate Type L-4 ammunition boxes. They were held by 
springs built into the top of the holders in two vertical banks on the 
left hand wall next to Station 432.5, and four in a single horizontal 
bank on the right hand side of the partition at Station 432.5. 


Gun Cameras 

A Type G-4 gun camera was installed on each of the aircraft’s ma- 
chine guns. Only the front gun mount needed a special adaptor as- 
sembly for the attachment of the camera. 


The B-18 and 75mm Cannon Testing 

In 1932 it was decided that .50 caliber was to be the standard air- 
craft gun, and no funds were to be expended on aircraft weapons 
over that size. Interest was renewed in larger caliber aircraft guns 
in December 1935 when the Chief of Ordnance ordered tests at 
Aberdeen Proving Grounds to determine the effect of high explo- 
sive instantaneous-fused projectiles of 37mm, 25mm, 20mm, and 
50 inch caliber. The results were forwarded to the Air Corps Tech- 
nical Committee, which formulated the characteristics of aircraft 
cannon that were forwarded to the Chief of Ordnance for approval. 
During 1936 the U.S. investigated the possibility of purchasing 
cannon manufactured by foreign countries, but negotiations were 
hindered by red tape, or unreasonable prices and conditions of sale. 
By March 1938 it had been determined that there was a demand for 
an aircraft cannon, that foreign purchase was unfeasible, and that 
various American designed cannon be developed. The Ordnance 
Committee recommended that a 75mm semi-automatic cannon that 
could fire a HE shell at 1,500 to 2,000 feet per second be devel- 
oped. A meeting between the Air Corps and the Ordnance Commit- 
tee determined on | November 1938 at Wright Field, Dayton, OH, 
that an existing Model 1897 75mm cannon and its control system 
was to be fitted into the first B-18 available for static tests at Wright. 
The DB-1 prototype was fitted with a fixed forward firing 75mm 
cannon with a shortened muzzle in the forward bomb bay. After 
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static tests this aircraft was to be shipped to Aberdeen Proving 
Ground for further testing. However, the aircraft was also being 
used for radio tests at Wright, and would not be available to Aber 
deen until April or May 1939. A production model B-18 was found 
o be available at Langley, VA, and transferred to Aberdeen. Here it 
was fitted with a 75mm gun and fire control system in a simple 
improvised experimental installation that would provide data on 
accuracy and effectiveness on hitting a target, and determine the 
inal military mounting of a newly designed 75mm cannon and its 
fire control system, and the type of aircraft to carry it. A Model 
1897 75mm cannon with limited elevation and traverse, shortened 
nuzzle, and its telescopic sight and range finder was mounted in 


he forward bomb bay. The tests were first conducted on the ground 
and then in the air, and finally against aerial and ground targets, 
with the results being better than expected. The first concern was to 
determine whether the aircraft fuselage could withstand the stress 
of the firing in flight of a gun with such large recoil, but the fuse- 
lage and mounting suffered no adverse effects. The simple stereo 
telescopic sight proved to be an accurate range finder, and it was 
possible to fire accurately against towed aerial targets and ground 
targets. The average error at 3,000 yards was 50 feet, and at 1,500 
yards it was 35 feet. The B-18 tests proved convincingly that mount- 
ing a 75mm cannon in an aircraft was practical from both an engi- 
neering and tactical standpoint, but that the development of a new 
75mm cannon and fire control system was necessary, rather than 
improve the existing cannon and fire control system. The joint Air 
Corps and Ordnance Committed recommended that development 
of the cannon/fire control system be started immediately, and that 
the Air Corps initiate the design and manufacture of an aircraft to 
mount the cannon when facilities became available, but not later 


& 
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The main hydraulic landing gear consisted of two independent unit 


The DB-| prototype was later modified, installing a forward firing 75mm 


cannon with a shortened muzzle mounted in a fixed position in the forward 
bomb bay. It was used in feasibility tests for large caliber cannon in aircraft at 
the Aberdeen Proving Ground, and over Lake Erie. (USAF) 


than the fiscal year 1942. The B-18 would pass further 75mm can- 
non testing on the XA-26B, which would carry the newly devel- 
oped 75mm M3 that was initially designed for tanks, but was soon 
replaced by the lightweight T9 cannon. 


Landing Gear 

Main Landing Gear 

The hydraulic landing gear consisted of two independent units: 
Each gear was mounted under the nacelle, and so arranged that it 
could be folded up into the nacelle, leaving only the bottom of the 
tire projecting. 
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Main gear disassembled. (USAF) 


The Bendix dual hydraulic |4x3 brakes were mounted on each wheel, with 


yydraulic pressure transmitted through the power brake control valve. The 
brakes operated independently by toe pressure applied to the rudder ped 
als. (USAF) 


Oleo pneumatic shock absorber cylinders with a booster pump 
to provide pressure. 

The Bendix wheels were interchangeable, right and left, mount- 
ing 45x17-16, 10-ply tires. 


Brakes 

The Bendix dual hydraulic 14x3 brakes were mounted on each 
wheel, with hydraulic pressure transmitted through the power brake 
control valve. The brakes operated independently by toe pressure 
applied to the rudder pedals. Hydraulic pressure of at least SOOpsi 
was transmitted to the brakes through the power brake control valve, 
each wheel operating independently of the other. To set the brakes 
for parking, the plunger type parking lock control located on the 
upper left corner of the control pedestal base was pulled; then the 
rudder pedals were depressed until the plunger moved out, after 
which the pressure was removed from the pedals and the plunger 
released. To release the brakes from the parked position, the rudder 
pedals were to be depressed to unlock the spring lock. 


Wheel Stop 

A wheel stop was attached to each landing gear upper truss. Once 
the landing gear was retracted into the nacelle, the wheel stop auto- 
matically engaged with the tire, and caused sufficient braking to 
stop the rotating tire motion caused by the slip stream pressure act- 
ing on the exposed portion of the tire. 


Operation of the Main Landing Gear 

Retraction 

The landing gear latch was placed in the LATCH RAISED position 
by pulling the control handle back until it was held by the trip. A 
red warning light went ON as soon as the latch was raised. 

The landing gear four-way control valve was moved to the UP 
position, and the wheels would retract when the hydraulic lines came 
under pressure. 

After the wheels moved up into the retracted position, a hard 
stroke of the hand pump insured that the axles were up against the 
rubber bumpers in the nacelle. 

The position of the wheels were to be checked occasionally, 
and if they were not against the bumpers they were to be pumped 
up with the hand pump, and the return valve control was placed in 
the midway position when the operation was finished. 

The trip lever was moved aft, placing the safety latch in the 
SPRING LOCKED position. 


Extension 
The four way landing gear control valve was pushed to the DOWN 
position, which automatically placed the safety latch into the 
SPRING LOADED position; the wheels should have then extended. 
When the landing gear was DOWN and LATCHED, a green 
light would go ON. The latch control handle was then to be moved 
down against the floor, placing the latch in POSITIVE LOCKED 
position, and it was held in place by a clip on the floor. The valve 
control was to be left in the DOWN position at all times when the 
landing gear was extended. 
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Note: If for any reason the landing gear could not be retracted or 
extended with engine pressure the hand pump had to be used, and 
required 35 seconds to retract and 30 seconds to extend. 


Landing Gear Indicating System 

This system consisted of signal lights and a horn. The Klaxon Type 
K-16 Horn was located on the left hand side of the fuselage be- 
neath the instrument panel, and the red and green signal lights were 
on the right hand side of the fuselage, just forward and above the 
co-pilot’s seat. When the gear was in the DOWN and LOCKED 
ONLY mode the green light would be ON. When the red light was 
ON, the gear was not DOWN and LOCKED. The horn would sound 
when the throttles were CLOSED, and one or both wheels were not 


fully DOWN and LOCKED. 


Safety Latch 

A safety latch was mounted on the forward face of the front spar in 
each nacelle, and was used to lock the landing gear in the extended 
position. The latch was controlled by a lever located forward of the 
landing gear four-way valve. The valve handle and latch lever were 
mechanically interconnected, making it necessary to manually raise 
the latch to the UNLOCKED position before operating the valve 
handle to retract the gear. A clip on the fuselage structure was used 
to hold the latch in the POSITIVE LOCK position, and was to only 
be used when the gear was fully extended. The latch lever was held 
in the UNLOCKED POSITION by the interconnecting mechanism. 
A trip lever for releasing the latch from the UNLOCKED POSHON 
was located immediately aft of the latch lever. 

Two air-oil shock absorber struts were solidly clamped to the axle 
of each wheel, and connected together at there upper ends by rigid 
trusses. The hydraulic operating cylinder was attached near the cen- 
ter. 

Safety Lock Pins 

The safety lock pins, one for each landing gear, were used supple- 
mentary to the mechanical safety latch to lock the landing gear 
DOWN when on the ground. A red strip of cloth was attached to 
each pin, and served as a warning that the landing gear was locked, 


The tail wheel was of the full swiveling type, and was designed so it remained 


in the trailing position during take off and landing. The shock absorber was of 
the oleo pneumatic type. The Hayes Industries 9x6 wheel mounted a 22x9x6, 
8-ply tire. (Pima) 


Tail gear disassembled. (USAF) 


and could not be retracted without removing this pin. It was the 
pilot’s responsibility to be sure that these pins were removed be- 
fore taking off. If the aircraft was scheduled to be on the ground for 
a long period of time these pins were to be installed through the 
safety latch fitting. The pins were stowed in the miscellaneous con- 
tainer. 


Tail Wheel 

The tail wheel was of the full swiveling type, and was designed so 
it remained in the trailing position during take off and landing. In 
addition, a latch that was controlled by a lever on the control pedes- 
tal in the pilot’s compartment could be used to lock the tail wheel in 
the trailing position. The shock absorber was of the oleo pneumatic 
type. The Hayes Industries 9x6 wheel mounted a 22x9x6, 8-ply 
tire. 


Mooring 

The aircraft was moored at three points: a ring at each wing tip, at 
rib 18, and at the tail skid. The wing rings that attached to ropes or 
cables were set into a slot, and partially retracted into the wing 
when not in use. The tie down cable for the tail skid was stored in 
the service box. 
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Empennage 

The horizontal and vertical stabilizers were all metal, and attached 
in alignment to the fuselage. The rudder and elevators were fabric 
covered, and were both statically and aerodynamically balanced. A 
trim tab was fitted into the trailing edge of each elevator, and could 
be adjusted during flight. The rudder had a similar tab, providing 
adjustment for engine torque with either or both engines running. 


Wing 

The wings were made up of the center section with two engine 
nacelles attached, and fastened to the center section were two outer 
panels that had detachable tips to give a wing span of 90 feet, and 
an area of 965 square feet. The fabric covered ailerons had an area 
of 48 square feet each. The right aileron was fitted with a trim tab 
to compensate for unsymmetrical loading. The wing flaps, with an 


area of 64.2 square feet each, were of the split trailing edge type, 
extending from just outboard of the fuselage to the aileron. A flap 
was formed by two sections: one in the center wing panel, and one 
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Empennage. (USAF) 


Wing Photo Gallery 
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75014012 -550 L.H. NACELLE 
5014012 -5517 R.H. NACELLE 


Wing center section. (USAF) 

in the outer panel, with the two sections functioning as an integral 
unit. The flaps had a movement of 55-60 degrees, giving an in- 
crease in lift of 35%, and an increase in drag of 350%. The outer 
wing section between the nacelles and the fuselage was reinforced 
for walkway purposes. If it were necessary to walk on the outer 
wing panels or on top of the fuselage it was necessary to place 
padded boards on them. 


Landing and Running Lights 

Two 240 watt, 12 volt, Type A-8 landing lights were installed in the 
leading edge of the outer wing panels, pointing at a 10 degree angle 
outboard from the fuselage centerline. These lights were controlled 
by switches on the pilot’s electrical control panel. The 20 volt, 50 
candlepower Type B-1A red running light was mounted in the left 
hand landing light bay. 


Engines 
The B-18 was powered by two nine cylinder, one row R-1820-45 
air-cooled, G-series radial engines. The G-series R-1820 replaced 


the F-series at the beginning of the war, and comprised the bulk of 


R-1820 production during the war. Studebaker was responsible for 
most of the G-series production, with the main assembly facility in 
South Bend, IN, supported by factories in Fort Wayne, IN, and 
Chicago. 

The steel crankcase was made up of two sections split on the 
cylinder centerline. The cast aluminum cylinder heads were screwed 
and shrunk into the steel barrels. One inlet and one sodium-cooled 
exhaust valve per cylinder were actuated by push rods. The Wright 
developed supercharger was a gear-driven two-speed type, and re- 
placed the inefficient General Electric type fitted in the F-series. 
Fhe carburetor was a Bendix-Stromberg PD-12H3 two barrel in- 
jection type downdraft with automatic mixture control, and a four 
position manual mix control. The magnetos were either built by 
Bendix-Scintilla or American Bosch. Cooling was a constant prob- 
lem in radial engine performance and the R-1820 was designed 
with more and deeper cooling fins, with the G-series adding one 


Landing light. (Author/Pima) 


more cooling fin than the F-series. The engine was attached to the 
nacelle firewall at nine points by rubber fittings. The exhaust col- 
lector ring was composed of two separate sections; each made up 
of four segments. 

The B-18A, -18B, and -18M were powered by the R-1820-53 
series engine which differed from the -45 only in impeller size, and 
being specifically designed to use 100 octane gasoline, instead of 
the previously standard 87 octane. At the time the R-1820 was the 
largest successful single row radial engine, and during its develop- 
ment many improvements were incorporated that yielded higher 


horsepower. 
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Rated Horse Power 

930hp at 2,100rpm for take off 
830hp at 2,100rpm at sea level 
860hp at 2,100rpm at 3,200 feet 
810hp at 2,100rpm at 10,300 feet 


Engine Controls: The throttle and propeller pitch controls were 
grouped at the upper end of the control pedestal, and were situated 
so that each set could be operated individually, or together with one 
hand by either the pilot or co-pilot. Spring loaded manually ad- 
justed brakes held these controls in any desired positions. The en- 
gine controls were operated by cables to three-arm bellcranks on 
the front face of the firewall. Forward of the firewall the controls 
were operated by push-pull rods. 

The carburetor was the two barrel downdraft Holley type 
mounted on top of the supercharger section. The fuel mixture was 
fed through an annulus to the General Electric supercharger impellor 
or blower, and then fed to the cylinders. The General Electric two- 
speed controllable superchargers were inadequate for that time, as 
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View of left engine section. (USAF) Engine accessories. (USAF) 


Rear of engine cowling. (Author/Pima) 


the GE design fell behind its European counterparts. The Eclipse 
Hand Electric Starter (Type C-21) was operated by two solenoid 
starting and meshing switches, one for each engine. The engines 
could be started by a hand crank that was stowed on the left wall of 
the cabin just forward of the entrance door. Ignition that fired two 
plugs per cylinder was provided by two Scintilla magnetos mounted 
on the rear cover. Lubrication was the standard dry sump, with one 
pressure pump and one scavenge pump. The generator system con- 
sisted of two engine driven Type E-5 generators, one mounted on 
each engine, which charged the batteries. Engine covers for each 
engine were stowed in the equipment box. 


Propellers 
The Wright R-1820s mounted a Hamilton-Standard Hydromatic 
constant speed 3 blade, fully feathering propeller. 


Blade Length 6 feet, 6 inches 
Height: Propeller hub (at rest) 8 feet, 6 inches 
Clearance Propeller tips to ground (at rest) 24 inches 
Clearance Propeller tips to fuselage 9 inches 


Control Pedestal. (Author/Pima) 
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Maintenance Platform. (USAF) 


The ground crew of the IRS service a B-|8A in Panama. (USAF) 


Mitchel Field in 1938. Note the O-46 obser 
vation aircraft in the background. (USAF) 


Engine maintenance of a B-18 of the 9BG at 
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Propeller Pitch Controls and Feathering 

The propeller pitch controls were located on the upper part of the 
control pedestal adjacent to the throttle controls. They regulated 
the amount of oil furnished to the propeller to maintain a constant 
RPM predetermined by setting the control lever. The oil pressure 
exerted a force tending to rotate the blades toward lower pitch, and 
the coil springs and centrifugal action of the counterweights at- 
tached to the blades at the hub exerted a force tending to rotate the 
blades toward a higher pitch. A separate electric high pressure oil 
pump supplied propeller feathering, turning the propeller blade to 
90 degrees pitch to prevent it from windmilling if the engine be- 
came inoperative. 


Fuel System 

The fuel system consisted of: 

Left and Right Auxiliary Tanks: 86 gallons each 

Left Main Tank: 215 gallons (including 57 gallon reserve) 

Right Main Tank: 215 gallons 

Left Bomb Bay Tank: 184 gallons 

Right Bomb Bay Tank: 184 gallons 

Total fuel capacity 1,170 gallons with fuel tanks to be emptied in 


the following order: 1, 2, 5, 6, 4 and 3. 
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Hamilton Standard Constant Speed 3 Blade propellers measured 6.5 feet. 


(Author/Pima) 


Two AN4009 wobble pumps 

AN4001-2 cross feed valves 

Two C-2A strainers 

Two R-600BE Type C-7 Pesco engine driven fuel pumps 


Fuel Tanks 

The left and right main (430 gallons) and left and right auxiliary 
fuel tanks (172 gallons) were filled at the filler necks located in the 
upper surface of the wing center section. The left and right bomb 
bay tanks (368 gallons) were filled at the filler necks that were ac- 
cessible through the ports inside the bombardier’s compartment by 
lines brought through the escape hatch. All fuel lines were made of 
aluminum alloy, except those that were less than 3/8 inches, which 
were copper. The tanks were constructed of aluminum alloy, with 
internal baffles riveted to the shell. All tanks were equipped with 
electrically operated liquidometers, and had water collecting sumps 
and drain cocks. The two main tanks were mounted in the wing 
between the center spar and rear spar on each side of the centerline 
of the aircraft. The left main tank had 20 minutes (57 gallons) fuel 
reserve. The two auxiliary fuel tanks were mounted in the wing 
between the front spar and center spar forward of the main tanks. 


The two bomb bay tanks were mounted in the bomb bay by a method 


I, their first year of service Hydromatic propellers have 
established an enviable reputation for satisfactory cold weather operation. 


...In anticipation of still more severe demands, Hamilton Standard has 


added a Cold Test Room to its facili- 
ties. In this room complete propeller 
installations are being tested under 
closely controlled conditions to insure 


efficient and dependable opera- 


tion at extremely low temperatures. 


AVIATION 
November, 1939 
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The two main tanks were mounted in the wing between the center spar and 
rear spar on each side of the centerline of the aircraft. (USAF) 


similar to that used to attach the bombs, and were jettisonable in 
flight. 


Fuel Flow 
The fuel flow was as follows. The fuel lines from the two main 
tanks converged at the outer tank selector valve, but there were two 


lines from the left main tank to the selector. The standpipe of one of 


the two lines was located high enough in the tank that the 20 minute 
57 gallon reserve could not flow through it, and to tap this reserve, 
the other line had to be used via the selector. The fuel lines from the 
auxiliary and bomb bay tanks connected to the inboard selector 
valve. The two selector valves were interconnected. From the out- 
board selector valve, the flow was through the engine selector valve 
to the strainers. The strainer outlets were connected to the wobble 
pumps. The fuel supply lines then connected to the engine driven 
fuel pumps. The fuel pressure lines received pressure from the line 
connecting the fuel pump and carburetor in each nacelle, and trans- 


ferred it to the pressure gauges mounted on the right hand side of 


the instrument panel. The fuel pressure warning lights operated when 
the fuel pressure was reduced to three pounds or less. The correct 
fuel pressure was between four and five pounds. 


Oil System 

The oil system consisted basically of an oil tank in each nacelle, an 
auxiliary tank in the fuselage, oil temperature controls, oil coolers, 
oil pressure gauges, and the necessary valves, lines, and fittings. 


Oil Tanks: The main oil tanks were filled at their filler necks acces- 
sible through hand holes in the top of the engine nacelles. The aux- 


iliary tank was filled at its filler neck accessible through the door 


on the right hand side of the fuselage. All units of the oil system 
forward of the firewall were interchangeable between right and left 
engines. The tanks were constructed of aluminum alloy sheet with 
internal baffles riveted and welded to the shell, and were held in 


Engine (nacelle) oil tanks. (USAF) 
place by four aluminum straps. The total capacity of the three tanks 
was 87 gallons. 
Oil Coolers 
Air was passed through the cooler by a scoop that extended below 
the engine section cowling. Butterfly valves within the scoop were 
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Fuselage oil tanks. (USAF) 
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controllable from the pilot’s compartment, and were used supple- 
mentary to the automatic oil temperature control. 


Oil Flow 

From the nacelle oil tank the oil flowed through the “Y” drain and 
dilution valve to the engine. Leaving the crankcase, it passed through 
a Type D-5 temperature regulator on the oil cooler where automati- 
cally, depending upon the temperature, the oil was passed through 
the cooler, or was shunted directly back to the tank. When the quan- 
tity of oil in the nacelle tanks needed replenishing, oil could be 
pumped from the fuselage tank by a wobble pump; the desired tank 
or tanks was selected by moving a Type E valve that was located 
adjacent to the pump. The intake for the oil coolers was equipped 
with butterfly valves that were manually controlled by the pilot, 
and were used to supplement the oil temperature regulators. 


Hydraulic System 

General 

[wo Pesco high pressure engine-driven oil pumps supplied pres- 
sure to the hydraulic and automatic pilot systems, and the complete 
hydraulic system, including the automatic pilot, contained about 
nine gallons of oil. The oil was supplied to the system from the 
hydraulic fluid reservoir mounted just aft of the front gun turret on 
the left hand side of the aircraft. The filling capacity was 2.33 gal- 
lons, and the total capacity was 3.5 gallons, with a sight gauge lo- 
cated beside the reservoir. The oil for the hydraulic system passed 
to a pressure tank, and then continued through the system under 
pressure. The normal hydraulic pressure was between 600 and 800 
pounds, and was used to operate the landing gear operating cylin- 
ders, the wing flap operating cylinder, bomb bay doors operating 
cylinder and the brakes. 


Operation 
The operation of the landing gear, wing flaps, and bomb doors was 
controlled by individual four-way valves of the piston type. The 
movement of the piston connected the proper ports of the valve to 
allow operation of the various units of the system. The valves for 
the landing gear and wing flaps were located in an assembly in the 
floor between the pilot’s and co-pilot’s seats. The bomb door valve 
was located just forward of Station 164 in the forward gunner’s 
compartment, with remote controls adjacent to the bombardier. 
On airplanes Nos. 37-458 to 37-594 inclusive, a manually op- 
erated selector valve located on the inboard side of the pilot’s seat 
support allowed the arbitrary selection of the pump which was to 
supply the hydraulic system, at which time the other pump was 
automatically connected to the automatic pilot system. When the 
selector valve handle was in the forward (normal) position, the left 
pump supplied the hydraulic system, and the right pump supplied 
the automatic pilot. When the selector control was in the aft posi- 
tion the reverse was true. 


Emergency Hand Pump 

An emergency hand pump was located adjacent to the landing gear 
and wing flap four-way valves, and was so connected to the system 
that any hydraulic unit, including the brakes, could be operated by 


the hand pump. The hand pump could also be used to increase the 
pressure in the pressure tank when the by-pass valve (located adja- 
cent to the pump) was changed from the normal SYSTEM to TANK 
position. 


Pitot System 

The Type C-1 Pitot Static Tube (electrically heated) extended for- 
ward of the leading edge of the right outer wing midway between 
Stations 232.7 and 250.6. The lines passed through the outer wing 
between the leading edge and front spar. 


Flight Controls 

The B-18 was equipped with complete dual controls of a type al- 
lowing the pilot and co-pilot to be seated side-by-side. Each man 
had his individual control column and a set of rudder pedals. The 
rudder, elevator, and aileron tab controls were located on the con- 
trol pedestal forward and between the two seats, so as to be easily 
accessible to both the pilot and co-pilot without requiring abnor- 
mal reach. The controls were operated by cables and pulleys, with 
the cables of 3/16 extra flexible steel, and only anti-friction pulleys 
were used. 


Control Column: Controlled the movement of the elevators and ai- 
lerons. It was constructed of aluminum alloy tubes and castings, 
and was attached to the fuselage by three roller bearings. Mounted 
at the ends of the control column were two hard black rubber coated 
aluminum alloy wheels. On the shaft of each wheel was a sprocket, 
around which a chain attached to the aileron cable turns. The cable 
passed over pulleys in the upper elbow, and down and over the 
lower ends of the upright tubes. 


Rudder Control: The rudder cables ran along the aircraft centerline 
to the rear wing spar, where they turned along the right side of the 
fuselage just above the cabin floor into the tail compartment, where 
they diverged and connected to the rudder horn. The rudder pedal 
movement was limited by the torque tube arm striking fixed stops 


9-PROP. PITCH CONTROLS 
1O-CARBURETOR AIR CONTROLS 
II-MIXTURE CONTROLS 
(2-COCKPIT AIR CONTROL 
IS-AUTO. PILOT SHUT-OFF VALVE 


RTER SWITCHES 
3-MAN, PRESS GAGE ORAIN VALVE 
4-WING FLAP POSITION INDICATOR 
S-OlL COOLER SHUTTERS CONTROLS 


NTROLS 14-VACUUM PUMP SELECTOR 
15-PRIMER 
RACHUTE FLARE RELEASE 
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Pilot's controls and instrument panels in 1937-458 to 37-594 aircraft. (USAF) 
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Co-pilot's control column. (Author/Pima) 


on the fuselage structure. The rudder pedals were adjustable fore 
and aft to accommodate pilots of various heights, and the energy 
the pilot had to exert was decreased by an 11 pound counterweight 
in the rudder area. 


Elevator Control: The elevator attached to a horn on the control 
column, and followed the same route as the rudder control cables 
to the tail. The forward and aft movement of the elevator control 
was limited by stops on the fuselage structure. An 8 pound counter- 
weight decreased the energy required by the pilot. 


Empennage Tab Controls 

Rudder Tab: This tab was mounted in the trailing edge of the rud- 
der, and was controlled by a crank on the control pedestal. It was 
actuated by a rod and drum assembly located in the main torque 
tube of the rudder via a push-pull rod attached to the tab. The rod 
was actuated by a cable running from a drum in the control pedes- 
tal down under the pilot’s compartment floor to the to the rear wing 
spar, where they took the same route as the rudder cables. 


Elevator Tabs: The elevator tabs were mounted in the trailing edges 
of the elevators. They were controlled by a crank on the control 
pedestal. An indicator behind the crank showed the position of the 
tab. These tabs were actuated by a rod and cable drum assembly 
located in the main torque tube of each elevator, and functioned in 
the same manner as the rudder tab. 


Aileron Control: The ailerons were controlled by turning either 
wheel on the control column. The main aileron control cables con- 
nected to those in the control column, and ran along the centerline 
of the aircraft to a point under the radio compartment, where these 
four cables converged and attached to two main cables that attached 
to a four arm bellcrank. Two arms of this bellcrank attached to the 
aileron of one wing via push-pull rods that operated the aileron. 


Aileron Tab Control: This tab was located on the trailing edge of 
the right aileron, and was operated by a crank on the control pedes- 
tal. The control cables for these tabs followed the same route as the 
right aileron controls out to a cable mounted on the rear face of the 
wing rear spar. This tab operated in the same manner as the rudder 
tab. 


Control Locks 

Provisions were made for locking the control surfaces when the 
aircraft was moored. Four felt-covered channel locks (two for the 
ailerons, one for the rudder, and one for the elevator) were used to 
connect the movable surfaces to the airplane structure. The appro- 
priate surface was noted on top of each lock, as the locks were not 
interchangeable. The clips to which shock cord hooks were attached 
held the locks in place, and were located: 


Aileron: lower surface of the wing on the rear spar 
Rudder: left hand side of the vertical stabilizer 
Elevator: left hand horizontal stabilizer fairings 


Wing Flaps: The hydraulically controlled wing flaps had a move- 
ment of 55-60 degrees, giving an increase in lift of 35%, and an 
increase in drag of 350%. A position indicator was attached to the 
instrument panel in front of the pilot, and was connected by a flex- 
ible control to the hydraulic cylinder; with any movement of the 
cylinder being shown on the indicator. The flaps could be placed in 
any desired position between FULL UP and FULL DOWN by mov- 
ing the wing flap hydraulic four-way valve to the NEUTRAL posi- 
tion when the desired setting was reached. It took about seven sec- 
onds to fully lower the flaps, and ten seconds to raise them from the 
FULL DOWN position with the engine driven pump supplying the 
hydraulic pressure. A hand pump was provided in case of emergen- 
cies, but required a much longer time to move the flaps. The wing 
flaps were never to be lowered when the indicated air speed was in 
excess of 112mph, nor was the IAS to be increased above 112mph 
with the wing flaps lowered. 


Automatic Pilot: The Sperry Automatic Pilot Type A-2 was in- 
stalled on aircraft nos. 37-458 to 37-594 inclusive, and provided 
control of the rudder, ailerons, and elevators maintaining directional, 
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The Sperry Automatic Pilot Type A-2 was installed on aircraft nos. 37-458 to 
37-594 inclusive, and provided control of the rudder, ailerons, and elevators, 
maintaining directional, lateral, and longitudinal stability. (USAF) 


lateral, and longitudinal stability. It consisted of the following ma- 
jor components: gyro control, mounting hydraulic servo, speed con- 
trol valves, oil pressure relief valve, oil pressure gauge, oil supply 
tank, oil pumps, oil filter, vacuum pumps, and vacuum relief valve. 
The two Sperry gyros provided datum lines from which the control 
surfaces could be hydraulically operated. These gyros were driven 
by vacuum of 4 to 5 inches supplied by a Pesco vacuum pump 
mounted on the angular drive of each engine. The controls were 
operated by oil pressure (120psi) supplied by either the right or left 
hand engine oil pump as selected by the selector valve. On aircraft 
equipped with automatic pilots using directional gyro control as- 
semblies that were interconnected with special tactical equipment, 
the automatic pilot operating oil pressure would be adjusted to be- 
tween 155 and 165psi. 


ea A 
‘tal 
L 
«i A 


l 


Radio Operator's Station. (Author/Pima) 


Instruments 
The pilot’s instruments were grouped according to their use as fol- 
lows: 


1) Flight instruments to the left and center of the instrument panel 
2) Engine instruments on the right side 
3) Electrical instruments to the extreme left 


The bombardier had a small instrument panel adjacent to the 
electric bomb control panel. 


Communications Equipment 
The aircraft was equipped with the following communications equip- 
ment: 


SCR-187-A Liaison Set consisting of: 

1) Type BD6 dynamotor mounted in the cabin floor adjacent to 
Station 351.5. 

2) Type BC-224-A receiver mounted on top of the radio table near 
the wall. 

3) Type BC-191-A transmitter mounted aft of the radio table on the 
right hand side of the fuselage. 

4) Type J-5 flame proof key mounted on the radio table, and was 
easily accessible to the radio operator. 

5) Type RL-30 antenna reel located on the right hand side of the 
fuselage just forward of the bulkhead at Station 270.5. 


Type SCR-183 Command Set consisting of: 

1) Type AD-12 Eclipse dynamotor mounted on the right hand side 
of the fuselage directly below the transmitter. 

2) Type BC-AG-230 receiver mounted on a shelf on the right hand 
side of the fuselage immediately aft of the bulkhead at Station 270.5. 
3) Type BC-AG-230 transmitter mounted forward of the receiver 
on the same shelf. 

4) Type MC-125 control unit mounted in the pilot’s compartment 
enclosure at the upper point of the “V.” 


Antenna Reel and Command Radio. (Author/Pima) 
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Liaison Radio Transmitter and Receiver. (Author/Pima) 


5) 36B2528 antenna relay mounted on the ceiling of the cabin di- 
rectly above the command set. 

6) Type BC-AE-232 transmitter control mounted on the fuselage 
directly forward of the liaison set junction box. 

7) Type MC-135 dual coil control mounted in the center top of the 
pilot’s compartment near frame 164. 

8) Type BC-AE-231 receiver control mounted directly above the 
dual coil control. 


Radio Compass consisting of: 

1) Loop mounted on top of the loop rotator. 

2) Loop rotator mounted on a retractable base operating on two 
chromium plated tubes. Two doors on top of the fuselage opened to 
allow the loop to be extended outside. (The loop was not retract- 
able on aircraft # 37-4 to 37-33.) 

3) Receiver located on the floor at the base of the loop support 
tubes. 

4) Two compass indicators mounted: one mounted on a bracket on 
the left hand side of the fuselage for use by the radio operator and 


Interphone Station and Headphones. (Author/Pima) 


navigator, and the other mounted on the pilot’s flight instrument 
panel. 


Type A-1 Marker Beacon Equipment consisted of: 

1) Receptor mounted on the centerline of the lower surface of the 
aircraft, and was supported by a stub mast. The forward end of the 
antenna was fastened to a short mast at Station 120, and the aft end 
was attached to a similar mast at the main keel beams at Station 
234.5. 

2) 35D1422 marker beacon indicator located on the pilot’s flight 
instrument panel. 

3) 35B5645 marker beacon rectifier mounted on the left hand wall 
of the bombardier’s compartment. 


RC-15 Interphone Equipment consisted of: 

1) Type BC-212 amplifier located under the shelf that supports the 
command radio. 

2) Eight Type BC-13A jack boxes supplying each of the crew at 
their positions. 
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Antenna Array. (USAF) 
3) Eight Type T-17 Microphones attached adjacent to each of the 


jacks. 


Antennas 

1) Liaison set had a trailing antenna that trailed downwards from a 
point to the right of the fuselage under the center section wing panel. 
2) Command set antenna fastened to the rear radio mast and the lug 
on top of the vertical stabilizer. Both the receiver and transmitter 
used the same antenna. 

3) Marker beacon antenna located on the underside of the fuselage, 
and was supported by two short masts. 

4) Radio compass “T” antennae were a retractable loop type, and 
located between the two radio masts on top of the fuselage. 


Compass Type D-4 mounted on a bracket assembly supported 
from the upper cover of the wing center section panel, and located 
forward of the navigator’s seat in the navigator’s compartment ad- 
jacent to the driftmeter. 


Drift Indicator Gatty #5545 installed in the fuselage at Station 
179.5 for use by the navigator. 


Anti-icer and De-icer Equipment 

Anti-icer 

The propellers were equipped with alcohol glycerin anti-icers in a 
four gallon tank. The pump switches were located on the co-pilot’s 
electrical panel and on the tank. 


De-icer 

This system consisted of Goodrich de-icing boots mounted on the 
leading edge of the wing, vertical and horizontal stabilizers, and 
two radio masts. The boots were inflated by air pressure from the 
exhaust side of a Type B-1 engine driven by a vacuum pump. The 
boots were inflated in five sections or stages by the rotation of the 
distributor valve, which rotated once each 40 seconds by an elec- 
tric motor, and on every rotation all de-icing boots were inflated 
and then deflated in sequence. The system was supplied by a four 
gallon alcohol deicer tank located inside the fuselage cabin. 
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De-icing shoe on the leading edge of the vertical stabilizer (USAF) 
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De-icer Alcohol Tank. (Author/Pima) 
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5014068 BOILER 
WATER SUPPLY. LI 


FIGURE 78 - BOILER INSTALLED IN ENGINE SECTION 
Engine Boiler (USAF) 


Heating and Ventilating System: 
The B-18 heating and ventilating system was unique, and consisted 
of: 


Water Supply Tank: The tank, constructed of seam welded alumi- 
num alloy sheets, was located on the right hand side of the forward 
part of the cabin. It was filled through a filler neck fitted with a 
cork stopper with a chain. There was a vent line on top that ran to 
the outside of the aircraft. There was a drain cock on the forward 
side of the tank to determine the correct water level. 


Boiler: The Inconal steel boiler was installed in the right hand en- 
gine section, and acted as part of the exhaust collector ring. The 
boiler was arranged so that the exhaust heat from cylinders #3, #4, 
and #5 was used. 


Radiator: This unit was installed above the water supply tank in the 
cabin. It was constructed of copper, except for the brass cover. There 
were 16 54-inch coiled tubes inside the radiator, with thin copper 
sheets running between the coiled tubes that helped to conduct the 
heat from the steam in the tubes to the incoming air. 


Heating and Ventilating Duct: This duct attached to the aft end of 


the radiator, and ran from Station 100 to 465.5 on the right hand 
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wall of the fuselage. The forward portion of the duct (to bulkhead 
270.5) was rectangular, while the aft portion was circular. Manu- 
ally adjusted, simple sliding type aluminum alloy outlet ducts 
branched off from the main duct for the radio operator, upper gun- 
ner, and lower gunner. The duct for the pilot and co-pilot was 
equipped with a butterfly valve operated by a knob below the in- 
strument panel on the right hand side. (See Compartment Color 
Gallery for photos) 


Operating Principal: When the steam shut off valve was opened, 
water from the supply tank ran into the boiler, where the exhaust 
heat converted it into steam. The steam left the top of the boiler, 
and was conducted through an insulated duct to the radiator, where 
it passed through coils over which air taken in from a retractable 
scoop was circulated. As the steam lost its heat to the cold air, it 
condensed and ran down into a tube on the lower side of the radia- 
tor. This tube connected to a regulating valve that allowed the wa- 
ter to return to the supply tank to recirculate, but shut off the escape 
of steam. The air, after it had been circulated through the radiator, 
passed through warm air ducts into main compartments of the air- 
craft. The amount of heat was controlled by a valve in the water 
supply line located forward and below the auxiliary oil tank. Al- 
lowing more water to go to the boiler tended to raise the tempera- 
ture; while lessening the amount lowered the temperature. If the 
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compartment became too hot, this valve was to be closed to stop 
the steam from going to the radiator, and allowed cold air to circu- 
late through the system. 


Oxygen Equipment 
A complete set of oxygen equipment was supplied for each crew 
member and consisted of: 


Oxygen Cylinders 

Six Type E-1 oxygen cylinders were located: 

One, held in place by braided cloth strap on the right hand wall of 
the front gunner’s compartment forward of Station 85.75, was for 
the use of the front gunner and the bombardier. 

Four mounted side-by-side on the right hand wall of the cabin 
between Stations 371.75 and 412.25 were for the use of the pilot, 
co-pilot, radio operator, and rear lower gunner. They were held in 
place by two brackets by two clamps on each cylinder, and could 
be adjusted by tightening and loosening wing nuts. 

One on the left hand side of the fuselage just forward of Sta- 
tion 473 for the use of the upper rear gunner. 


Oxygen Regulators 
The Type A-6 oxygen regulators were automatic, and indicated the 
cylinder pressure. The six regulators supplied each cylinder, and 
were located at: 

Front gunner and bombardier were supplied by a two-way shut- 
off valve on the left hand side of the fuselage. 

Pilot’s regulator was located on the left hand side of the fuse- 
lage adjacent to his seat. 

Co-pilot’s regulator was mounted in a similar position as the 
pilot’s on the right hand side of the fuselage. 

Navigator was supplied by a two-way shut-off valve supplied 
from an extension from the co-pilot’s cylinder. 

Radio operator’s unit was located on the left hand side of the 
fuselage near his seat. 

Rear lower gunner’s unit was mounted on the right hand side 
of the fuselage near his seat. 

Rear upper gunner’s regulator was located on top of his cylin- 


Oxygen Cylinders. (Author/Pima) 


Fire Extinguisher (USAF) 


Fire Extinguishers 

Engine Type A-12 CO, Pressure System: The CO, cylinder was 
located on the left hand side of the fuselage adjacent to station 100 
in front of the gunner’s compartment, while the control panel was 
located on the floor of the pilot’s compartment to the right of the 
hydraulic hand pump and valve assembly, and was covered by a 
door. The lines ran from the cylinder from the control panel, and 
then aft in the right hand fuselage tunnel to the wing tunnel. From 
this point one line went to each nacelle and engine section, where 
they circled the engine, with one tube discharging into the carbure- 
tor air intake. 


Hand Operated: There were two hand operated Type A-2 hand ex- 
tinguishers, with one located just aft of the lower escape hatch in 
the bombardier’s compartment, and the other mounted on the aft 
face of the right hand side of the bulkhead at Station 270.5. 


Pyrotechnics 
The pyrotechnic installation included: 
Two Type A-3 parachute flares installed in the vertical position in 
the tail compartment. 
Four Type M-6 parachute flares carried on brackets on the left 
hand side of the aircraft between the upper turret and Station 513.5. 
Signal pistol Type M-2 located in a holster on the floor to the 
left of the pilot’s seat. 
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Signal Flares. (Author/Pima) 


Signal flare brackets for carrying signal flares were mounted 
on the left hand side of the fuselage between the pilot’s and 
navigator’s seats. The upper forward brackets carried ten M-10 or 
M-11 flares, while the forward lower brackets held ten M-10 flares. 
The aft brackets held six M-9 flares. 


Photographic Equipment 

Provisions were made for the installation of a Type T-3A or Type 
K-3B Camera, a Type B-2 Intervalometer, a Type A-2 View Finder, 
a Type A-1A Spare Magazine, and a Shutter Induction Coil Box. 
There was a folding seat installed to the rear of the view finder for 
use of either the camera operator or the rear lower gunner through 
the floor in the rear cabin at the machine gun installation. 


Tow Target Equipment 

A Type C-4 tow target windlass was installed in the camera bay of 
Aircraft 37-10 to 37-33. The tow line tube extended from the cam- 
era bay to a point under the rear lower gun door. 
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Making the Fuselage and Wing Watertight 

The exterior seams and joints formed by the fuselage covering were 
assembled without any sealing compound. After assembly, the in- 
terior surfaces of the fuselage between Stations 120 and 270.5 and 
the outer wing sections were made watertight by a brush applica- 
tion of Lionoil tinted with Prussian Blue. The Lionoil application 
was to be generous, so as to flow into and seal open crevices and 
between the rivets. All joints and seams in the pilot’s compartment 
windshield frame were sealed with Fostoria Titeseal, and the seal 
of the windshield frame to the fuselage deck was sealed with a strip 
of Canton flannel impregnated with a Soya bean oil solution/var- 
nish mixture. 

There were three watertight compartments in each outer wing 
panel that provided for emergency water landings. There were vent- 
ing and purging lines extending from these compartments to the 
cabin. Immediately after a water landing, the crew was instructed 
to close the outlets of the purging lines with corks provided adja- 
cent to the outlets. All six wing compartments were to be checked 
for leaks by operating a hand-held bilge pump on each connection. 

There were several instances of “amphibian” B-18s. Capt. C.D. 
Meadowcroft and his crew, flying a 90" Bomb Squadron Bolo based 
at Zandery Field, Surinam, were forced to ditch in the Caribbean 
after one engine failed. The crew clambered out of the aircraft and 
floated in rafts until a Dutch patrol boat picked them up. Five days 
later the B-18 was still floating, and was considered a hazard to 
navigation; it was finally towed into port, where it was washed down 


Camera Installation (in floor). (USAF) 
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and spent its career donating parts. During a night training mission 
from Hollywood, FL, a B-18B piloted by Al James ran out of fuel 
at 500 feet, three miles off the Florida coast. James ditched the 
bomber, tearing off the bomb bay doors, with several of the un- 
armed depth charges sinking to the bottom without exploding. The 
six man crew was rescued by a Coast Guard patrol boat that also 
towed the still floating B-18 to Hollywood Beach. On approaching 
the beach, a bomber crewman attempted to drop the gear by hand, 
but only one landing gear would drop, and it was left to bob in 
shallow water. A week later it was towed into Biscayne Bay, and 
finally dragged onto the Pan American-Grace seaplane ramp, where 
the aircraft was cannibalized for parts. Another “floater” was a 40BG 
B-18 based at Mitchel Field, LI, NY, that ditched into the Atlantic, 
and finally had to be sunk by naval gunfire, as it posed a threat to 
shipping lanes. Still another example of the B-18 “seaplane” oc- 
curred on 9 July 1943 when 37-594 ditched after dusk due to en- 
gine trouble off Kanon Point, Aruba. The crew was rescued after 
floating for several hours on the bomber, which continued to float, 
and finally had to be sunk by the Navy. In early 1943, a 1“ Observa- 
tion Squadron B-18 piloted by Squadron CO Capt. Nestor Cole 
was flying a long Atlantic coastal patrol out of France Field, Canal 
Zone (CZ), when a combination of nightfall, a tropical storm, and 
loss of instruments occurred. Cole was forced to fly on the deck 
trying to reach the coastline, but finally became lost and low on 
fuel, and was forced to ditch. In the darkness of night, unknown to 
Cole, he had ditched only a 100 feet or so offshore. When Cole 
ordered the crew to get into life rafts, a crewman at the aft of the 
aircraft yelled that he had jumped onto land from the rear fuselage 
door! The B-18 had been pushed by the wind and waves, rear first, 
onto the beach, where the crew could easily exit. The next morning 
a search aircraft easily spotted the B-18 and its crew on the beach, 
and they were rescued, while the B-18 was salvaged, and was re- 
ported to have flown again. 


Exterior Finish and Markings 

In March 1935, the AAC authorized unpainted aluminum surfaces 
on tactical aircraft as an economic—not weight savings—consid- 
eration. Previously, the typical AAC aircraft was clad in a blue fu- 
selage with yellow wings and tail. Stripping old paint required ap- 
proximately 175 man hours on pursuit aircraft, and up to 400 hours 
on bombers, plus the time and expense per aircraft for repainting. 
The weight savings was only about 25 pounds per pursuit, and 80 
pounds per bomber aircraft. There was a delay in implementing 
this order, as there was a surplus of blue and yellow paint that had 
to be used before the natural metal scheme could be adopted, and 
manufacturers were not allowed to deliver unpainted aircraft until 
1937. 


In available photos, all prewar B-|8s appear to 
have natural metal finishes. The exterior alumi- 
num alloy surfaces of the wings, fuselage, and 
empennage were cleaned after assembly was 
completed, and left without a finish. (USAF) 


In available photos, all prewar B-18s appear to have natural 
metal finishes. The exterior aluminum alloy surfaces of the wings, 
fuselage, and empennage were cleaned after assembly was com- 
pleted, and left without a finish. However, to eliminate glare, the 
deck of the fuselage forward of the pilot’s compartment was given 
one coat of primer, followed by two coats of Pine Green lacquer. 
Effective on aircraft 36-343 onward, the inboard half of each na- 
celle was given one coat of primer, followed by two top coats of 
flat Bronze Green lacquer shade #9. The landing gear and tail wheel 
parts, and the exterior surfaces of the metal strips on both front and 
rear turrets, were given one coat of zinc chromate primer, followed 
by one coat of aluminum spar varnish. Any exposed steel hydraulic 
lines were given one coat of primer, and finished to match the adja- 
cent surface. 

Individual parts in the ailerons, elevator, and rudder frame as- 
semblies that were not covered with aluminum (e.g. fabric cov- 
ered) were given one coat of zinc chromate primer before assem- 
bly, while aluminum covered and aluminum alloy parts were given 
a dip coat of Lionoil before assembly. The completed control sur- 
face frame assemblies were given, as a final finish, a double coat of 
aluminized zinc chromate primer applied over the initial coating. 
The outside fabric covered surfaces, except the rudder, were given 
three hand brushed coats of yellow semi-pigmented nitrate dope. 

The 1938 Maneuvers provided for the first large scale test of 
temporary water soluble paint on natural aluminum aircraft. Since 
this was a spring exercise, green paints prevailed over grays. It was 
at this time the Air Materiel Command first standardized their paint 
colors with numbers: 25=White, 26=Sand, 27=Light Blue, 28=Sea 
Green. 29=Dark Blue, 30=Dark Green, 31=Dark Olive Drab, 
32=Neutral Gray, 33=Black, and 34=Rust Brown. 


Aircraft Camouflage Paint 

In May 1939, Gen. Arnold requested that the Air Materiel Com- 
mand research the permanent application of camouflage paint to 
combat aircraft. The AMC protested that the added cost and time, 
increased weight and drag of the paint, and the difficulty of paint- 
ing aluminum left temporary water soluble paint as the painting 
solution. However, in August, Arnold ordered the AMC to conduct 
a study of camouflage paint and paint schemes, and a number of 
studies and reports were issued over the next year, culminating ina 
preliminary findings report in September 1940. Permanent camou- 
flage number colors were standardized: 41=Dark Olive Drab, 
42=Medium Green, 43=Neutral Gray, 44=Black, 45=Insignia Red, 
46=Insignia White, 47=Insignia Blue, and 48=Identification Yel- 
low. The study found that paint; particularly the widespread Dark 
Olive Drab, did not adhere properly in all areas, and faded signifi- 
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cantly. Neutral Gray, the other predominant color, fared better due 
to its light shade after being painted over aluminum. The AMC also 
found that the changing background conditions in flight negated 
any benefit of permanent camouflage paint. 


Anti-submarine Camouflage Paint 

On a clear, sunny day a lookout on a U-Boat was able to see an 
Olive Drab/Neutral Gray (OD/NG) B-18 approaching at nine to ten 
miles, giving the U-Boat ample time to dive. A more effective cam- 
ouflage scheme was needed, and in April 1942, a commercial grade 
of Oyster White was tested at Mitchel Field, NY. Oyster White was 
a creamy yellow white that was sprayed to cover the exterior of a 
PBY. A few B-18s and other ASW aircraft were sprayed Oyster 
White or Oyster Gray (white with a black tint). When the 1“ Sea 
Search Group was formed, further color tests were conducted on a 
B-18, B-17, and B-34, and it was concluded that a “just off white” 
color be accepted. 

However, the Air Materiel Command was reluctant to change 
its Olive Drab/Neutral Gray policy until it conducted further tests. 
This scheme had been designed to be used at altitudes above 10,000 
feet, while ASW searches were being conducted at 300 to 3,000 
feet. In early September 1942, Proving Ground Command engi- 
neers conducted tests at Langley, and found white to be effective 
on head-on approaches, but too bright from above or the side. The 
PGC engineers recommended that Oyster White be discontinued, 
and suggested that, pending further tests, NG upper surfaces and 
White under surfaces be adopted. Meanwhile, the standard OD/NG 
remained in service, while the PGC conducted tests during late 
September and October evaluating the standard OD/NG, the newly 
recommended NG/White scheme, all White, and Haze paint (a re- 
cently developed paint technique that was supposed to render an 
aircraft invisible when sprayed in different thicknesses and shad- 
owing). The camouflage schemes were tested from under every 
lighting condition and angle of attack, and NG/White was the proven 
winner, and the newly formed AAF ASW Command (formed from 
the 1“ Bomber Command on 15 October) supported the decision. 
The first B-24s were painted in the scheme, but a few of the older 
B-18s and A-29s used Navy Blue Gray instead of the Neutral Gray 
with a wavy demarcation line. 

In February 1943, the Anti-submarine Command again reversed 
its policy, and directed that OD remain as the color of the upper 
surfaces, dropping NG. The reason for this was that the AAF bomb- 
ers coming off the production lines needed to be sent to ASW modi- 
fication centers to have NG painted over the existing upper OD. 
This added weight to the bomber, but also would have to be re- 


The 1938 Maneuvers provided for the first large 
cale test of temporary water soluble paint on 
natural aluminum aircraft. Since this was a spring 
exercise green paints prevailed over grays. This 
7BG out of Hamilton Field, CA, was painted in a 
Nater-based dark olive drab and neutral grey, with 


black undersides and red cowlings. (USAF) 


painted again when the ASW bombers reverted back to strategic 
bombers. The NG under surfaces were to be painted White. The 
painting pattern was to follow the RAF Coastal Command’s, with 
the lower surfaces to be painted white, with the White/OD demar- 
cation line being a wavy line with a height of 12 inches up and 
down, with the White extending over the leading and trailing edges 
of the wings. 

Finally, in June 1943 the Air Materiel Command Engineering 
Division tested a variety of camouflage color schemes at Wright 
Field, OH, to determine the most effective one for anti-submarine 
aircraft. The 1“ Sea-Search Attack Group provided five B-18s (37- 
464, -465, -561, -574, and -621) to be painted the prescribed test 
color schemes. After the aircraft were painted all the test flights 
were made on days with unlimited ceiling, normal haze conditions, 
and widely scattered or no clouds. Observers on the ground judged 
the relative effectiveness of the camouflage scheme of each aircraft 
flying from N-S and E-W directions at altitudes of 2,000, 4,000, 
6,000, and 10,000 feet; first from directly overhead, and then at one 
mile from the observation area. The most effective camouflage 
scheme was determined to be: 


Top surfaces: Shade No.41 Dark Olive Drab 
Side surfaces: Shade No.43 Neutral Gray 
Bottom Surfaces, leading edge, and front view: No.47 Insignia White 


undersurfaces. However, many ASW units painted the undersurfaces of their 


aircraft the recommended Insignia white. (Author/Pima) 
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In January |920,new specifications established the 
j location of the National Insig 


wing star. The five-point white star containing a 


colors, si 


red circle was circumscribed inside a larger blue 
circle. Since the B- |8 had tapered wings, the speci- 
fication was changed, with Insignia’s aft end placed 
it the forward edge of the aileron at an area that 
the width was 3/4" of the wing chord, and the 
center of the Insignia was placed at 1/8" the span 


of the wing. (USAF) 


Only a few B-24s were painted in this newly recommended 
scheme, as on 9 July 1943, the “U-Boat emergency” was over, and 
the Navy was to assume ASW duties, with the AAFAC disbanded 
on 24 August 1943. 


Markings 
“U.S. Army” 
In a Technical Order of 15 October 1926 it became mandatory to 
display the words “U.S. ARMY” in 24 inch letters under the wings 
and four inch letters on the fuselage. The letters were to be either 
black or white, which ever contrasted best against the aircraft's 
background color. In October 1942, all “U.S. Army” underwing 
markings were to be removed from all aircraft. 


National Insignia 

In January 1920, a specification established the colors, size, and 
location of the wing National Insignia, which was a five-point white 
star containing a red circle that was circumscribed inside a larger 
blue circle. The position of the star was placed at the ends of both 
sides of the wings, with one point of the star facing forward. The 
original diameter of the Insignia was to be 60 inches, and placed at 
the very tip of the wings, but this specification was altered on wings 
with ailerons. The B-18 had tapered wings, and the specification 
was changed, with the Insignia’s aft end placed at the forward edge 
of the aileron at an area that the width was 3/4" of the wing chord, 
and the center of the Insignia was placed at 1/8" the span of the 
wing. In July 1940 the AAC Board recommended that one National 
Insignia be removed on top of one wing, and another be removed 


The 1926 specifications directed that rudders were to be painted with 13 


on the underside of the opposite wing, but added a larger Insignia k RET E 
> S y alternate horizontal stripes: seven red and six white, with one blue vertica 


yrward of the 13 horizontal stripes. The rudder stripes were also 


to be removed in July 1940. (USAI 


on each side of the rear fuselage. All Insignia were to be painted 


with flat paint, and as war threatened, any colors that detracted from 
the camouflage or were too apparent were deleted, particularly the 
red circle (i.e. Japanese “meatball”) in the center of the Insignia. 
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Rudder Markings 

As per specifications issued on | November 1926, rudders were 
painted with 13 alternate horizontal stripes of equal width, seven 
red and six white, with one blue vertical stripe forward of the 13 
horizontal stripes. The proportions were 1/3 blue vertical stripe to 
2/3 horizontal stripes. The rudder stripes were also ordered to be 
removed in July 1940. 


The November 1937 Aircraft Marking Standardization 

On 15 November 1937, the first standardized system for squadron 
colors, command markings, and designators (call letters) was 
adopted. 


Squadron Colors: White, yellow, and red (and blue for a fourth 
squadron) were the only permitted squadron colors, These colors 
were to be painted “a suitable depth of the front portion of the en- 
gine nacelles.” 


Command Markings: The previous diamonds, chevrons, and spuri- 
ous bands were replaced by five inch stripes in the squadron colors 
(with black replacing white on aluminum fuselages, and white re- 
placing blue on blue surfaces). The Squadron Commander’s air- 
craft had two vertical stripes located about midway on the rear fu- 
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selage: the “A” Flight Leader had one vertical stripe; the “B” Flight 
Leader had one stripe slanted downward from the top of the fuse- 
lage aft to the belly; and the “C” Flight Leader had one stripe slanted 
upward from the aft belly forward to the top of the fuselage. (See 
photos in wing section of this chapter) 


Designators 

The 1937 standardization placed the designators that identified the 
unit the aircraft was associated with on the tail, and above and be- 
low the left wing. The first letter indicated the type of unit, and the 
second denoted the number of that unit, with a number to identify 
the individual aircraft in that unit. For example, BG over 38 would 
designate the 38" bombardment (B) aircraft in the 7" Bombard- 
ment Group (G is the 7" letter in the alphabet), and would be the 
radio call sign for this bomber. These letters were generally black 
on light colored tails and yellow on darker surfaces, and were to be 
of a height to be readily seen from 150 yards. 

In May 1940 these designators were revised so that all active 
AAC units would be assigned an individual code, with individual 
organizations being identified by a unit number rather than a letter. 
Originally, the AAC had anticipated that there would be 24 tactical 
Groups available by the end of June 1941, which would conve- 
niently correspond to the 26 letters in the alphabet. However, the 


After 1937, the new specifications replaced the 
double diamond banding signifying a Squadron 
Commander with two vertical stripes. (USAF) 
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The 1937 standardization placed the designators that identified the unit with which the aircraft was associated on the tail, and above and below the left wing. 
The first letter indicated the type of unit, and the second denoted the number of that unit, with a number to identify the individual aircraft in that unit. For 
example, BG over 38 would designate the 38" aircraft in the 7" Bombardment Group (G is the 7" letter in the alphabet), and would be the radio call sign 


for this bomber. (USAF) 


41 Group Program of May 1940 provided for 15 more groups than 
alphabet letters. Thus, the aircraft number was placed on top of the 
unit number, followed by the unit type (e.g. B=Bomb Group, 
P=Pursuit, R=Reconnaissance, T=Transport, W=Wing, etc.) For 
example, 7 over 18 R would designate the 7" bomber of the 18" 
Reconnaissance Squadron. 

In August 1941, the final form of the radio call designator was 
based on the aircraft’s serial number, but did not become wide spread 


until 1942. The letters were to be at least four digits, consisting of 


the last digit of the fiscal year ordered, plus three numbers of the 
serial number. Also effective in August 1941, the yellow designa- 
tors were to be repainted in black to diminish their visibility, and 
many units deleted their unit designator numbers, leaving only the 
serial number. Also squadron colors, emblems, and command stripes 
were to be eliminated. 


Interior Color Schemes 

All interior metal surfaces exposed to view, other than in the pilot’s 
and radio operator's compartments, were finished with aluminized 
spar varnish. The finish in the pilot’s and radio operator’s compart- 
ments’ exposed metal surfaces were finished as specified in two 
coats of Pine Green (over a coat of primer), or one coat of Light or 
Dark Grey Duco. The instrument panels, instruments, and control 
wheels and handles were finished in dull black. The fabric cover- 
ing over the soundproofing in the pilot’s and radio operator’s com- 
partments were finished with acetate dope. All corrugated metal 
flooring, other than that in the soundproof compartment, was given 
a final coat of aluminized spar varnish. The soundproofed 
compartment’s corrugated metal flooring was painted with Pine 
Green Duco. Structural parts that were already coated in Lionoil 


were given a sealing coat of primer before the green lacquer was 
applied. 


Markings of Lines 

Lines, such as fuel, oil, etc., were marked in accordance with Spec. 
98-24/105, and banded at frequent intervals for the purpose of iden- 
tification. Where a single color was used to identify a line it was 
applied in a 1/2 inch wide band approximately 3 inches away from 
each joint or connection. Where two colors were specified, they 
were applied side-by-side in 1/2 inch wide bands located the same 
as specified for single colors. 


Banding: 

1) Fuel lines and connections Red 

2) Oil lines and connections Yellow 
3) Fire extinguisher lines Brown 
4) Airspeed lines Black 


5) Oxygen lines 

6) Vacuum lines 

7) Supercharger lines 

8) De-icer lines 

9) Automatic pilot lines 

10) Floatation equipment lines 
11) Manifold pressure 

12) Steam (heating) lines 

13) Purging (bilge) lines 

14) Exhaust analyzer 


Light Green 

White and Light Green 
Orange 

Light Blue and Light Green 
No banding 

Light blue 

White and Light Blue 
Light Blue and Black 

Light Blue and Yellow 
Light Blue and Brown 


The hydraulic lines were marked with triple banding, consist- 
ing of a Yellow band bordered on each side with Light Blue band- 


ing. 
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The B-18 in the Continental U.S. 
1937 to War’s End 


Introduction 

After its acceptance, the B-18 entered the mundane world of pre- 
war testing and endless days of boring base life; punctuated by ex- 
ercises and reviews, and by isolated incidents that made life inter- 
esting. The B-18 was “the” American bomber when it was intro- 
duced, and set several records, but when the B-17 came on board 
the B-18 became increasingly outdone by its favored four engine 
rival, which garnered more and more of the records and headlines. 
Nonetheless, by 7 December 1941, 112 of the 220 production B- 
18s and B-18As were the most numerous American bomber to be 
stationed overseas. 


Deliveries for Testing 

On 23 February 1937, the first production B-18 (36-262) arrived at 
Wright Field, followed on the 28" by the DB-1 prototype. The next 
three aircraft were sent, one each, to Chanute Field, IL; Aberdeen 
Proving Grounds, MD, and Lowry Field, CO, for testing and evalu- 
ation. The next three aircraft were sent to the 7” Bombardment Group 
at Hamilton Field, CA, and soon after that trio was followed by 
another 30 aircraft. The next 94 B-18s were distributed among the 
5" Bombardment Group at Hickam Field, HI; the 19" Bombard- 
ment Group and 38" Reconnaissance Squadron at March Field, CA; 
the 18" Reconnaissance Squadron, at Mitchel Field, NY; and the 


21“ Reconnaissance Squadron at Langley Field, VA. Several B-18s 
from the initial factory order eventually were delivered to the 2" 
Bombardment Group. 

Aircraft #37-34 was completed as the DB-2 prototype, incor- 
porating a new powered nose turret and completely modified clear 
windows in the bombardier’s compartment, which was located in 
the lower nose section. The DB-2 was delivered to Wright Field on 
8 November 1937 as a flying test photo laboratory to test various 
new cameras (see photo), but its factory modification was found 
wanting, and the aircraft was restored back to a stock B-18 arrange- 
ment, and transferred to the 18” Reconnaissance Squadron at Mitchel 
Field, NY. 


The AAC Puts the B-17 into the Headlines 

While the B-18 was put into large scale production, the Air Force 
was eager to flaunt its new B-17, and demonstrate what it could do 
in a blatant attempt to show that B-17 quality was superior to B-18 
quantity. The 2™ Bombardment Group had a dozen Flying Fortresses 
by March 1937, and its commander, Lt.Col. Robert Olds, and Ma- 


jor Barney Giles flew the first one to Bolling Field on 9 March to 


put it on display for four days for media and public inspection. On 
16 May, Olds led four B-17s over 20 eastern cities in 15 states 
during a much publicized 11 hour flight. The flaunting continued 


The first production B-18 (36-262) waits at Clo- 
ver Field before its flight to Wright Field, where it 
arrived on 23 February 1937 for service testing. 
(USAF) 
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The DB-2 was delivered to Wright Field on 8 November 1937 as a flying 
test photo laboratory to test various new cameras, but its factory modifica- 
tion was found wanting. (USAF) 


when six B-17s were given the featured role in an air review that 
the GHQ Air Force put on for the American Legion Convention in 
New York. Later that year a B-17 was flown to California to be 
placed on exhibit for the well attended Golden Gate Exposition at 
Treasure Island, San Francisco. 


1937 Joint Exercise to Attack the Utah 

Joint Exercise No.4, which has been commonly referred to as the 
search and bombing of the battleship Utah, took place on 13-14 
August 1937. The exercise was conceived in fall 1936, when Presi- 
dent Roosevelt wished to know how effective AAC land-based air- 
craft would be against an invading enemy fleet. Maj. Gen. Frank 
Andrews submitted a list of factors to Malin Craig and the War 
Department that should be considered in drawing up the param- 
eters for the exercise. The main issue was that the exercise be held 
on the American East Coast, where the facilities, communications, 
and weather were better than the West Coast. However, on 10 July 
1937, Roosevelt, Craig, and Adm. William Leahy met and issued a 
secret memo stating that the exercise would be held on the West 
Coast beginning noon 12 August, and ending at noon the next day, 


The battleship Utah was the enemy during the 
exercises on | 3-14 August 1937. The exercise 
was conceived in fall 1936, when President 
Roosevelt wished to know how effective AAC 
ind-based aircraft would be against an invading 
enemy fleet. In the exercise the B-|8 took a back 
eat to the B-17. (USN) 


using the battleship Utah as a target, with no bombs being dropped 
after dark on the 12". The old battleship Utah (BB-31) was launched 
in 1909, and was used as a mobile target ship between 1932 and 
1941. She subsequently was hit by a torpedo and rolled over and 
sunk during the Pearl Harbor attack. The search area would cover 
an area of 100,000 square miles, extending out 300 miles into the 
Pacific west from San Francisco and Hamilton Field on the north, 
and San Pedro Bay, near the Los Angeles aircraft factories, in the 
south. The choice of the West Coast came as a surprise to the AAC, 
as during that time of year there were daily heavy fog conditions 
extending 300 to 500 miles out to sea that would hamper air search, 
and could hide the Utah. However, the Navy had dictated the bi- 
ased terms of the exercise, and the AAC had no other option but to 
accept. 

Gen. Delos Emmons was assigned as the Commander-in-Chief 
of the AAC forces, the defending “Blue Forces,” which was com- 
prised of 30 to 34 B-10s, four B-18s of the 7" and 19" Bombard- 
ment Groups, and seven B-17s of Robert Olds’ 2™ Bombardment 
Group. There would also be about 30 Navy patrol aircraft available 
for reconnaissance, but they were limited in beginning their search 
until the dictated noon exercise starting time on the 12". Also, the 
Blue defenders would have no ships available except for rescue 
purposes. The attacking “Black Force” was to be made up of two 
battleships, one aircraft carrier, and nine destroyers, but was ulti- 
mately limited to the Utah and several destroyers during the exer- 
cise. The bombs were 50 pound Navy Mark VIII water bombs in a 
light metal case that the ACC had never used previously. When the 
AAC requested the water practice bombs from the Navy it was told 
there was a shortage, and did not receive them until just a few days 
before the exercise. So in preparation for the exercise the AAC used 
powder filled practice bombs on stationary targets shaped like battle- 
ships, and on some small radio-controlled boats. 

Emmons set up bases on the coast, and also inland, so that if 
the coast bases were fogged in he could fall back on the aircraft at 
the inland bases. As expected, at noon on the 12", fog covered the 
entire West Coast, and extended westward 200 miles out into the 
Pacific. With no clue to the Utah's position, Emmons correctly 
guessed that the Utah would enter at the northwest corner of the 
search area and make a feint toward San Francisco, then steam to- 
ward Los Angeles, and ordered the Navy search planes to that quad- 
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rant. At 1537 the Navy patrol planes discovered the Utah 300 miles 
southwest of San Francisco, and by the time the message was for- 
warded through I Naval District HQ to Emmons at Hamilton Field 
it was 1600 hours. Emmons dispatched the B-17s and B-18s, but 
held back the B-10s, as they had neither the speed nor range to 
intercept the Utah. The lead B-17 was piloted by Capt. Caleb 
Haynes, and had Gen. Frank Andrews and Col. Robert Olds on 
board, along with a young Lieutenant named Curtis LeMay, who 
was serving as Blue Force navigator. Several minutes after the bomb- 
ers took off the Navy recon plane radioed that Black Force was 40 
miles further east than first reported, and another report confirmed 
the sighting. LeMay used the Navy’s reported positions to calcu- 
late the intercept point for the bombers flying over the fog. When 
Haynes’ lead B-17 dropped down through the fog at 700 feet there 
was only empty ocean and fading daylight, and the Blue Force had 
to turn back; there were now faced with trying to find San Fran- 
cisco through not only the fog, but also darkness. Fortunately LeMay 


found the city, but could not land at Oakland or the Air Corps’ Mather 


Field at Sacramento, as they had no landing lights, and the Blue 
Force landed at Sacramento Municipal Airport at 2300. Once on 
the ground it was found that the Navy reconnaissance reports were 
inaccurate, which the Navy defended as by “only one degree,” but 


which actually meant an error of 60 miles. Andrews and his staff 


were incensed, as they believed that the Navy error was intentional. 
In his biography Mission with LeMay, LeMay maintained that the 
Navy willfully gave the wrong or misleading coordinates: 


“It might be charitable to assume that an incorrect position could 
be relayed to us on the first occasion quite unwittingly; or maybe, 


say, half-wittingly. But not twice in a row.” 


After fueling their aircraft, the AAC crews bought their din- 


ners at nearby food stands and grabbed some sleep on a hangar 


floor, hoping to vindicate themselves the next day. 


NOTE «i ean putt, 


The next morning the West Coast was again fogged in, and the 
Navy recon aircraft that were to shadow the Utah during the night 
had lost the battleship. The Navy recon flights scheduled for the 
morning were also grounded by the fog, but Andrews ordered them 
up anyway. By 0900 Andrews decided to send up his B-17 and B- 
18 aircraft through the fog and hope for the best. By 1100 a Navy 
plane spotted the Utah, and LeMay made the calculations for a last 
chance intercept. But this time Andrews did not trust the Navy’s 
coordinates and recalculated, dead reckoned, and then hoped, and 
ordered the B-17s to drop through the overcast for a look at 285 
miles from the coast. When the B-17s, flying in line abreast, broke 
through the fog Andrews saw the Utah with its crew relaxing on 
deck. Soon there was pandemonium below, as the sailors raced for 
the hatches to escape the oncoming water bombs. The B-17s scored 
three direct hits and many near misses, but all the B-18 crews could 
do was cheer over the radio, as they lagged far behind the faster 
Fortresses. 

The Navy claimed that the exercise, though apparently suc- 
cessful, did not prove anything, as the AAC bombers exploited the 
situation by using a sneak attack, and the Urah did not have a chance 
to maneuver! Andrews challenged the Navy to fend off another 
announced attack from altitude with evasive maneuvers in open 
seas the next day. At 1155, in clear weather, seven B-17s from the 
2™ Bombardment Group and three B-18s from the 19BG intercepted 
the zigzagging Utah from varying altitudes ranging from 8,000 to 
18,000 feet, and five minutes later there were 37 water bag hits on 
the battleship, 23% of the total bombs dropped. 

After the Joint Air Exercise, the Navy insisted for security rea- 
sons the results be kept secret, and they were buried, as if that act 
could keep Navy ships safe from air attack. The Navy even kept the 
results from reaching higher Navy echelons, as the Senior Naval 
Commandant at San Francisco in his 31 August 1937 confidential 
memo to the Chief of Naval Operations made no mention of the 
second day’s attack, and of the first said: “...The ceiling over the 


es 


B-18s from the 19BG were to take part in the 
first day of the exercise, but were unable to keep 
up with the faster 2BG B-|7s, and did not inter- 
cept the Utah. However, on the second day three 
B-18s BG and seven B-|7s scored 23% direct 
hits on the battleship. (USAF) 
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Utah was 400 feet. No bombing was possible.” Nearly four years 
and five months later the Utah lay shattered on the bottom of Pearl 
Harbor, the victim of a Japanese sneak air attack. 

In his report to the Army War College in October, Andrews 
described Joint Air Exercise No.4 as not only a great victory for the 
GHQ Air Force and airpower, but also demonstrated the superior- 
ity of the B-17 over any other GHQ bombers (e.g. B-10s and B- 
18s). Not only was the Exercise conducted against the Navy; ap- 
parently, the B-17 faction was out to sink the B-18. 

Gen. Andrews and his staff had been eager to prove that the B- 
18 did not meet the AAC’s requirements, and that a formation of B- 
17s compared favorably, not only in cost, but also in performance 
to a formation of B-18s. 1Lt. Leonard Harmon of the Engineering 
Department at Wright Field prepared extensive tables and charts 
comparing the speed and range for both bombers with different 
loads of fuel and bombs during the series of attacks. On D-Day 
minus One at 0600, with the Utah over 900 miles at sea, each B-17 
could carry 2,200 pounds of bombs, and the B-18 1,200 pounds to 
attack the battleship. But if the B-18s were sent out on this mission, 
they would be unable to fly the second mission of the day due to 
their slower speed. If they passed on the first mission and flew the 
second mission, in which the Utah was closer, it was calculated 
that they could carry 3,400 pounds of bombs, as compared to the 
B-17s’ 4,000 pounds. Attacks on the next day found the Utah much 
closer to the coast, and consequently less fuel and more bombs could 
be carried by both bombers. For the first attack at 0600 the next day 
(D-Day), with the target 350 miles west, the B-17s carried 8,000 
pounds of bombs and the B-18s 4,400 pounds. For the second at- 
tack at 1300 the B-17s carried 8,800 pounds, and the B-18s 5,300. 
During the third attack at 1800, only 85 miles out to sea, the B-17s 
again carried 8,800 pounds, and the B-18s 6,200 pounds. 

From these figures, the B-17 faction at Langley demonstrated 
that it would require 50 squadrons of B-18s to match the results of 
31 squadrons of B-17s. With their cost figures of $176,000 per pro- 
duction B-17 and $103,000 per B-18, the B-17 faction deduced 
that it would cost $79 million for a fleet of superior B-17s, as com- 
pared to $77 million for an equivalent fleet of dated B-18s. As de- 
scribed earlier, these figures did not persuade Gen. Malin Craig of 


On 12 May 1938, Gen. Frank Andrews com- 
menced maneuvers that would give the B-|7 an 
undeniable public boost over the B-|8.With the 
cooperation of the Italian luxury liner Rex, 
Andrews sent out three B-17s to intercept the 
liner when it was 725 miles off New York. The 
next day newspapers carried this front page 
photo of two B-17s flying over the Rex at smoke 
stack height. (USAF) 


the War Department to procure any more B-17s, “except for ex- 
perimental purposes until international conditions indicated a need 
for them.” In the meantime, Craig reasoned that the B-18 “fulfilled 
reasonable requirements at a justifiable cost.” 


The B-17 and the Liner Rex: 12, May 1938 

On 12 May 1938, Gen. Andrews commenced maneuvers that would 
give the B-17 an undeniable public relations boost over the B-18. 
With the cooperation of the Italian luxury liner Rex, Andrews sent 
out three B-17s to intercept the liner as it was 725 miles off New 
York. Under intense newspaper and radio coverage orchestrated by 
Lt.Col. Ira Eaker, head of the AAC’s Information Division, the three 
B-17s left Mitchel Field under the command of Maj. Vincent Meloy. 
On board were a radio announcer and sound engineers from NBC, 
and a newsman and photographer representing the major news ser- 
vices. Ace navigator 1Lt. Curtis LeMay computed the expected 
position of the Rex, and estimated the time of interception. After 
flying through heavy overcast and rain showers the B-17s arrived 
exactly on time, and circled the liner while the passengers waved. 
The next day newspapers carried a dramatic front page photo of 
two B-17s flying over the Rex at smoke stack height. 


“Bomber Rushes Son to Save His Mother” 

While the B-17 was grabbing headlines with record setting flights, 
the B-18 had to settle for lesser acclaim. Always looking to justify 
their warplanes, the AAC often publicized humanitarian missions 
flown by its aircraft. On 20 November 1937, AAC Public Relations 
released the following story to accompany the above headline: 


“An emergency flight November 20" to Red Bluff, CA, where 
the mother of Pvt. Cleveland Knox lay critically ill, probably saved 
her life.” Pvt. Knox, stationed at Hamilton Field, learned that his 
mother needed an immediate blood transfusion, and “a B-18 twin 
engine bomber was wheeled out” at 11PM, and flown to Red Bluff 
in the darkness. The transfusion was administered, and the “physi- 


cians stated that the soldier’s mother showed immediate improve- 
ment.” The poignant story ended: “Leaving Pvt. Knox behindOthe 
plane returned to Hamilton Field, arriving three hours after taking 
off on the 300 mile round trip.” 
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Testing and Training 

B-18 Speed and Range Test Flights 

When the first two B-18As were delivered to the 73" Attack Squad- 
ron at March Field, CA, they were flown on extended navigation 
qualification flights. The first cross country navigation mission was 
flown 4,500 miles to Washington, DC, by Capt. Ernest Lawson, 
and this flight was followed by a 5,000 mile flight to Middletown, 
PA, flown by Lt. A.W. Tyler. 

Scheduled attack navigation qualification flights were then 
flown by the 95" Attack Squadron from March Field, CA, to such 
areas featuring difficult terrain as mountainous Bishop, CA, and 
St. George, UT; rugged coastal Monterey, CA, and desert Phoenix, 
AZ. The requirements of attack navigation were more exacting than 
cross country navigation, demanding a 300 mile flight with only a 
30 second margin in the ETA, while flying no higher than 500 feet 
during the entire flight, utilizing hills and valleys for cover. Before 
take off a flight plan was made in duplicate (one for the pilot and 
one for the check pilot), consisting of main check points, compass 
courses, distances, and ETAs. During the flight the data was en- 
tered for ground speeds, actual times of arrival at check points, and 
elapsed times. After the flight this data was correlated, and checked 
against the original flight plan to determine the results of the tests. 

In February 1937, Col. Follett Bradley, Chief of Staff GHQ 
Air Force, and co-pilot James Hodges flew a B-18 from Randolph 
Field, TX, to Langley Field, VA. Tail winds at 9,000 feet helped the 
aircraft make the flight in the record time of 5:40, at an average 
speed of 275mph. 

During B-18 testing, it was determined that the following flight 
maneuvers were to be prohibited: loops, spins, rolls, dives, vertical 
banks, stalls, Immelmanns, and inverted flight. The Operation and 
Flight Instructions issued | July 1939 prohibited flying faster than 


212mph, and not to operate with flaps at airspeeds in excess of 


112mph. 


B-17 Speed and Range Test Flights 
The Air Corps Newsletter continually hyped the B-17, and publi- 
cized its “remarkable” speed and range: five hours from Kelly Field, 


y= After its introduction the B-|8 took part in speed 
3 and range test flights. Shown is the navigator of 
an 88RS using an octant. (USAF) 


TX, to Langley Field, VA; five hours from Miami to Langley; Wright 
Field, OH, to Langley in 1:45; etc. On 6 January 1938 Col. Robert 
Olds attempted a well publicized cross country flight, flying from 
Langley to March Field, outside Riverside, CA, a distance of 2,317 
miles. Olds flew in the face of strong headwinds, and landed in 
California 13 hours and 27 minutes later. However, on his return 
flight, favored by tailwinds, he arrived back in Langley in 11 hours 
and one minute. 

Probably the most publicized B-17 flight to demonstrate the 
long-range capability of the B-17 occurred in February 1938, when 
the State Department requested a goodwill flight to Buenos Aires 
for the inauguration of Argentina’s new president. Col. Olds, in 
command of six B-17s, left Langley and flew to Miami for servic- 
ing. The B-17s then flew directly to Lima, Peru—2,695 miles in 15 
1/2 hours—and after a seven hour layover flew 2,200 miles in less 
than 12 hours to an airfield outside Buenos Aires. That night Olds 
delivered a letter from President Roosevelt to the Argentine presi- 
dent, and the next day he led a formation in an impressive flight 
over the inauguration ceremonies. Olds was awarded the Distin- 
guished Flying Cross for the flight, and the 2" Bombardment Group 
collected the Mackay Trophy. During the next two years the AAC 
flew numerous well publicized B-17 flights to South and Central 
America, while the B-18 fell further and further out of the lime- 
light. 


The B-18 Tries to Find a Niche 
Anti-Aircraft Cooperative Missions 
The B-18 was used for cooperative missions with anti-aircraft units, 
mainly daylight tracking and firing on towed targets. However, night 
missions were conducted using aircraft equipped with muffled en- 
gines and night camouflage paint, or combinations of these, to de- 
termine their effectiveness against night anti-aircraft defenses. 


B-18 as a Transport 

In January 1940 a test mission was conducted to test the feasibility 
of using the B-18A as a troop transport. A battalion of 342 enlisted 
men and 12 officers was loaded into 19 B-18As of the 7™ Bombard- 
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In January 1940 a test mission was conducted to 
investigate the feasibility of using the B-|8A as a 


2 


troop transport.A battalion of 342 enlisted men 
and |2 officers were loaded into 19 B-|8As of 
the 7" Bombardment Group, and 19 more B 
|8As from the 19" Bombardment Group. Each 
aircraft carried four crewmen and ten infantry- 
men, along with 5,000 pounds of equipment. 


(USAF) 


ment Group and 19 more B-18As from the 19" Bombardment 
Group. Each aircraft carried four crewmen and ten infantry men, 
along with 5,000 pounds of equipment. At 0900 the transports left 
the 7BG’s home base at Hamilton Field, CA, near San Francisco, 
for the 19™s home base at March Field, near Los Angeles. The next 
day the battalion was transported back to Hamilton Field. 


B-18 Tests the Norden Bombsight 

The Navy had conducted impressive bombing tests against the USS 
Pittsburgh using the new gyro stabilized, mechanically synchro- 
nized bombsight invented by Carl Norden. Gen. Benjamin Foulois 
wanted to procure the bombsight for the AAC, but the Navy had 
classified the sight as top secret, and would not allow the AAC to 
talk with Norden. Nonetheless, Foulois was able to acquire a few 
of the sights to be used in courses at the Air Materiel Command at 
Wright Field by a few selected personnel to learn of its mainte- 
nance and operation. The bombsight was so secret that extreme 
measures were taken to store and safeguard it, and this significantly 
delayed their distribution and testing. It was not until May 1936 
that the older model Norden bombsights that had been stockpiled 
in safekeeping at Wright Field were cleared for equipping bombers 
in Hawaii, and then to other Continental air stations. 

Meanwhile, by 1935 Norden greatly improved the performance 
of his sight by developing an automatic pilot to use with it. Before 
the AAC could service test the improved Norden bombsight, it had 
to wait until the Navy had tested it and received approval for pro- 
curement. Once the Navy finished its trials, Lt.-Col. Robert Olds 
tested it for seven weeks, and recommended that procurement and 
installation of the automatic flight control equipment (AFCE) be 
expedited on all bombing and reconnaissance aircraft, giving the 
B-17 priority, of course. It was not until mid-1937 that the GHQ 
Air Force permitted the AAC to acquire enough of the new bomb- 
sights to equip all its B-17s and a squadron of B-18s for service 
testing. The Air Materiel Command installed the new Norden bomb- 
sight on a B-18 and tested it, and turned the aircraft over to the 2" 
Bombardment Group on 27 May 1938. It was the AAC’s intention 
to replace the earlier automatic pilots installed on its B-18s with the 
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In the pre-war the Norden Bombsight was so secret that extreme measures 
were taken to store and safeguard it, and this significantly delayed their distri 
bution and testing. This photo shows that the censor crudely obscured the 
bombsight's position in the front of this B-18A. A close inspection of the 
photo shows the man on the left to have his pistol drawn, while the bomb 
sight was being transported in a canvas bag carried by the man in the middle. 


(USAF) 
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newer compatible AFCE type to be used with the new Norden sight, 
and for Douglas to install the new Norden sight on new B-18s on 
the assembly line. However, the equipment was not available for 
general installation until early 1939. 


Bombardier Training 

In late 1937, the 19" Bombardment Wing of the GHQ Air Force, 
March Field, CA, conducted progressive bombardment training for 
its crews in its new B-18s. The operations were conducted by Maj. 
Grandison Gardner, Group Operations Officer, and directed by 
Group Commander Lt.Col. Harvey Burwell. The training included 
all phases of the ground handling of high explosives: hoisting and 


loading, and then the air fusing, carrying, aiming, and dropping of 


bombs. 

In December 1938 Arnold Skogstad, 2" Wing Commander, 
decided to test drop a large number of demolition bombs of various 
sizes on Plum Tree Island, near Langley Field, in Chesapeake Bay. 
A squadron of nine B-17s and two squadrons of B-18s flew two 
bombing missions under Col. Carl Connell from Mitchel Field, and 
the larger capacity B-17s again confirmed that size did matter, and 
so did superior performance. 

In the 1930s, each bomb group was responsible for training its 
own bombardiers, who were enlisted men. After war began in Eu- 
rope in September 1939, Gen. Arnold prepared a 16 week bombar- 
dier program at Lowrey Field, outside Denver, CO, to meet antici- 
pated personnel requirements. Gen. Delos Emmons, CO of the 
GHQAF, wanted the school to be under his control, but in July 


1940 Gen. George C. Marshall put Gen. Hap Arnold in charge of 


the program. Fred Anderson became CO of the Lowrey bombar- 
dier school, and the first class of 18 candidates made up of pilot 
training washouts graduated in October, followed by 52 in Novem- 
ber, and 50 more in December. Once they graduated, these bombar- 
diers were given an additional ten week service test class to qualify 
them as instructors. In 1941 Arnold expanded the program to 


Barksdale Field, LA, and Ellington Field, TX. The first class of 


combat bombardiers was not graduated until May 1941. By the end 
of 1941 only 206 bombardiers had graduated, which was far short 
of the 1,367 planned. In December 1941 and February 1942 new 
schools were opened at Albuquerque, NM, and Midland, TX, to 
meet the new bombardier requirement, which was increased to 
5,590. However, in March 1942 the requirement was raised to 14,000 
bombardiers, and then to 22,400 in July 1942. To meet this incred- 
ible demand, Arnold established the Flying Training Command 
(FTC) on 23 January 1942, which opened eight new schools in New 
Mexico, Texas, and Arizona. Because of the demand for combat 
aircraft, many aging B-18s were pressed into service as bombar- 
dier training aircraft. Kirtland AFB, Albuquerque, NM, was a ma- 
jor bombardier training center, opening in February 1942 with an 
initial training aircraft complement of 28 B-18s and 50 AT-I 1s. 
The bombardier’s course was 12 weeks, with the first three 
weeks in preliminary ground training; the fourth through ninth weeks 
inclusive consisting of ground and air training, and the tenth through 
twelfth weeks inclusive consisting of air training to include tactical 
bombing and reconnaissance missions. For air training, the classes 
were divided into teams of four students who would train with the 


Norden bombsight in B-18s or AT-I1s crewed by a pilot, co-pilot, 
and instructor. The Norden bombsights were so highly classified 
that they were stored in a guarded vault. When the students were 
scheduled to fly a practice mission they had to get clearance to 
enter the vault area to be issued a bombsight that was to be carried 
in a canvas case. When they left the vault, two students per bomb- 
sight were accompanied to the aircraft by an armed guard. The first 
training missions were dry runs carrying no bombs, in which the 
students became familiar with the Norden bombsight and sighting 
the target. With each dry run the student became more proficient, 
resulting in the bomber’s vulnerable straight and level run over the 
target becoming shorter and shorter. The next step was to divide the 
teams into pairs for practice runs with practice bombs. One cadet 
would be placed in the nose with the instructor, while the other 
cadet was in the rear with the automatic camera to take photos of 
his classmate’s hits and misses. The 100 pound sand filled practice 
bombs had 2.5 pounds of black powder packed in the nose that 
would explode in a big puff of smoke. After each run the student 
would note the results, which would be entered on the official 12-C 
form after landing. 


In 1942 Flying Training Command (FTC) opened eight new schools in New 
Mexico, Texas, and Arizona. Because of the demand for combat aircraft, B- 
| 8s were pressed into service as bombardier training aircraft. Kirtland AFB, 
Albuquerque, NM, was a major bombardier training center, opening in Feb- 
ruary 1942. Pictured is a training officer accompanying a trainee carrying the 
Norden bombsight in a canvas bag. (USAF) 
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In the pre-war years the Army Air Corps PR corps issued a number of 
jramatic photos to publicize its aircraft. Shown is a flight of B-I8As flying 
ver the Statue of Liberty in August |939. (USAF) 


Air Maneuvers and Reviews 

The B-18 had been granted favored status and production contracts 
over the objections of top AAC brass. To prove their contention 
that the B-17 was the better aircraft, AAC officers Lt.Gen. Frank 
Andrews and Lt.Col. Robert Olds, in particular, showcased the B- 
17 as often as possible. The B-18 and B-17 vied for recognition in 
air reviews and exercises, but the competition proved to be one 
sided, as the four engine B-17 was truly a “Flying Fortress,” and 
was breathtaking in sight and sound as it roared across the sky. In 
exercises and maneuvers the B-17 far outclassed the B-18, so that 
by the beginning of 1940 it was never considered to be a rival ex- 
cept in quantity. 


Florida Field Exercises of March 1938 

The tactical units of the 2™ Wing deployed to Florida in mid-March 
1938 for a series of field exercises aided by the Florida National 
Guard, which provided the air units with supplies and living quar- 
ters. The exercises were under the command of Col. Henry Claggett, 
new Commander of the 2™ Wing. The HQ and tactical units from 
the 2" Bombardment Group, with three B-18s, arrived at Orlando, 
while the 21 Reconnaissance Squadron (at Tampa) and the entire 
8" Pursuit Group (at Sarasota) arrived from Langley. The 17" Pur- 


A General Headquarters (GHQ) B-18 at Orlando 
luring the Florida Maneuvers of March 1938. 
(USAF) 


The May 1938 Maneuvers were the largest to date. Pictured (from left) is 
Maj.Gen. Frank Andrews, CO of the GHQ Air Force, Brig.Gen.Arnold Krogstad, 
CO of the 2 Bomb Wing, and Brig.Gen. Delos Emmons, CO of the | 
Bomb Wing. (USAF) 


suit Squadron arrived at Tampa from Selfridge, while the entire 9" 
Bombardment Group (at Lakeland) and the 18" Reconnaissance 
Squadron (at Tampa) arrived from Mitchel Field. The 18" and 21“ 
Recon Squadrons were equipped with the B-18. The Wing’s equip- 
ment and personnel were transported in their respective units’ B- 
17s and B-18s. The first Sunday was declared Visitor’s Day at each 
of the fields by Claggett, with the aircraft on display, and the crew 
standing by to answer questions. It proved to be a popular event, 
with 20,000 people turning out in Tampa alone. The Florida train- 
ing exercises consisted of pursuit aircraft interceptions of approach- 
ing bombers, gunnery and bombing practice, and photo recon mis- 
sions. To simulate ocean going targets a mixture of oil and alumi- 
num dust was spread over the water’s surface that formed into a 
condensed slick to be attacked. 


The Air Maneuvers of May 1938 

The War Department ordered the “concentration and maneuvers of 
the General Head Quarters Air Force during the month of May.” 
Participating in these maneuvers were 468 officers and 2,380 en- 
listed men flying 131 aircraft. Of the 131 aircraft, there were 34 B- 
18s, 56 A-17 attack planes, 8 B-17s, 30 pursuit aircraft, and 3 mis- 
cellaneous aircraft. The 19BG(HQ) and 30BS from March Field, 
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CA, and the 7BG and 9BS from Hamilton Field, CA, each flew 
five B-18s to the northeast. 

The GHQAF under Maj.Gen. Frank Andrews, the 1* Wing 
under Brig.Gen. Delos Emmons, headquartered at March Field, CA, 
and the 2™ Wing under Brig.Gen. Arnold Krogstad, headquartered 
at Langley Field, VA, were to move from their various bases through- 
out the U.S. from 1 through 11 May to bases in the northeastern 
U.S. From 12 through 17 May “intensive training was to be held, 
with all units of the Air Force participating.” The remainder of May 
was to be “taken up with Command Post Exercises, staff training 
and critique, and the movement of the units from their temporary 
airdromes back to their home bases.” The purpose of the maneu- 
vers was a training exercise to develop a warning and defense sys- 
tem, with the attacking planes reporting their positions and the de- 
fenders intercepting them. 


Fort Bragg Exercises of October 1938 

Beginning 10 October 1938, Brig.Gen. William Bryden, CO of Fort 
Bragg, NC, directed a well publicized, large-scale exercise to dem- 
onstrate air warning and air defense against an enemy offshore air- 


craft carrier air attack. Brig.Gen. Fulton Gardner, Commander of 


the 4" Coast Artillery District, directed the “Blue Force” in defense 
of Airdrome A at Fort Bragg, NC, and had an interceptor force un- 
der Lt.Col. William Kepner, consisting of a squadron of P-36s and 
two squadrons of PB-2As. “Black Force,” based at Langley Field, 
VA, was commanded by Brig.Gen. Arnold Skogstad, and comprised 
of a bombardment squadron each of B-17s, B-18s, and B-10s; a 
reconnaissance squadron of B-18s, and an attack squadron of A- 
17s. AAC press releases gave the B-17 the “starring” role in the 
exercises in words and photos. 


Beginning 10 October |938, Brig.Gen. William Bryden, CO of Fort Bragg, 
NC, directed a well publicized, large-scale exercise to demonstrate air warn- 
ing and air defense against an enemy offshore aircraft carrier air attack. This 
staged photo is interesting, as it shows ground crew of the |9BG/IW at 
March Field loading 100 pound practice bombs into a B-18 at March Field 
while wearing gas masks during a simulated gas attack. (USAF) 


The exercises were scheduled to begin on 10 October, and run 
for six days; eight hours per day, divided into four hours by day and 
four hours by night. Newsmen led by Hanson Baldwin followed 
the action on an 8x16 foot map, with red lights showing the re- 
ported enemy locations, and green lights showing friendly aircraft 
and airfields. Interception of the bombers was reported on the map 
via rapidly blinking lights. The action was reported over loudspeak- 
ers. 

A typical attack consisted of the reconnaissance B-18s flying 
ahead of the attacking force to reconnoiter, report on the weather 
en route and over the target, and then take photos during the attack. 
Two hours later the “attack” aircraft flew out east over the Atlantic, 
and then turned back to the west to cross the coast between 
Wilmington and the North Carolina- Virginia border to represent an 
enemy carrier-based aircraft attack. A squadron of A-17s led the 
attack by flying on deck to lay a smokescreen to blind AA gunners. 
It was found that the smoke screen was ineffectual, and the low- 
flying A-17s were vulnerable to machine gun fire and attack from 
pursuit interceptors. The high flying bombers arrived from a differ- 
ent route, flying over the coast, with the B-17s arriving first at 25,000 
feet and dropping their bombs; followed by the B-18 and B-10 
squadrons flying at 12,000 feet to drop their bombs. The warning 
network was found to be effective, and the bombers were usually 
intercepted by the pursuits, and the anti-aircraft fire was judged to 
be decreasingly effective as the bombing altitude increased. 

Another part of the exercise was attacking a target during an 
extensive blackout covering over one quarter of the state of North 
Carolina, including 65 cities and towns and 21 counties. Six B-17s 


led by Lt.Col. Robert Olds, and accompanied by a contingent of 


newsmen, flew east over the ocean at 12,000 feet and returned in- 
land, expecting a total blackout, but uncovered automobile head- 
lights along the approach streets and highways to the target led the 
B-17s to the target, which was darkened, and hypothetically de- 
clared bombed into ruins. 


The July 1940 Presidential Inspection 

After France fell, and with the European war looking bleak for Brit- 
ain, President Roosevelt was contemplating asking Congress for a 
large increase in airpower appropriations. To impress FDR, the AAC 


planned a three day inspection and an aerial review at the end of 


July 1940, with all Langley Field personnel and all available B-17s 
and B-18s readied on the Langley ramp for a 1445 arrival by FDR 
on the first day. The President arrived, and quickly left the review 
without comment, but the three day event was widely documented 
by the press and movie news media as an impressive demonstra- 
tion of American airpower. 


First Army Maneuvers August 1940 

On 18 August 1940 six officers and 48 enlisted men left Langley 
Field, VA, in three B-18s for Mitchel Field, NY, to set up Head- 
quarters for the 1 Composite Bomb Group, which was to partici- 
pate in maneuvers with the First Army. The next day nine B-18s 
arrived from Barksdale Field, and were followed a day later by 
eight B-17s from March Field. Once all the aircraft arrived 15 mis- 
sions were scheduled, but poor weather cancelled the last five mis- 
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Reviews and inspections were the order of the 
day, as Europe was at war Pictured is a line up of 
aircraft at Langley Field in September 1940 for 
the inspection of Latin American officials. In the 
foreground are P-40s and a P-36 of the 8PS, while 
a large number of B- | 8s of the 2BG are seen across 
the runway. (USAF) 


sions of the first day, and all the next day’s missions. On the third 
day the aircraft had to be prepared for their turn around flights back 
to home base, and the maneuvers ended in a demonstration of how 
airpower could be cancelled by poor weather. 


Dedication of Washington National Airport 

In late summer 1940 the new Washington National Airport was 
completed, and was to be dedicated on September 25" by FDR. On 
15 September 1940 the 2" Bombardment Group Langley Field flew 
a large number of B-17s and B-18s, along with pursuit aircraft, to 
set up a mass flyover on the 25". The 2BG’s aircraft were to be 
joined over the next several days by aircraft from across America. 
However, poor weather cancelled the event, which was resched- 
uled for the 28", and in clear weather FDR was impressed by the 
airpower display, and commended the 2": Bombardment Group for 
its role in the show. 


Five B- | 8As of the 2 IRS based at the Miami Mu 
nicipal Airport fly over the Intercoastal Waterway 
during Army Day 1940. (USAF) 
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FDR 1941 Inauguration 

On 18 January 1941 the 2" Bomb Group’s B-18s out of Langley, 
supplemented by nine 22" BG B-18s out of Bolling, formed the B- 
18 contingent in the mass Inaugural aerial review. The aircraft took 
off with other Army aircraft, including the impressive B-17, at 1100, 
and flew several passes over the Capitol and returned to base. 


Trouble on the Way to Another Exercise 

On 20 March 1941, Lt.Col. Harold George led 12 2BG B-18s out 
of Langley at 0530 heading for exercises near Miami. After about 
an hour and a half George’s aircraft suddenly went into a climbing 
turn with all the controls, except the ailerons, jammed. The crew 
quickly put on their parachutes and awaited orders to bail out. George 
gained back some control, and when the aircraft neared Fort Bragg, 
NC, the six crewmen bailed out; leaving George and his co-pilot, 
Maj. Donald Lyon. The decreased weight of the departed crew fur- 
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ther improved control, and George moved to the rear to assess the 
damage, and found that the left elevator was missing. He and Maj. 
Lyon experimented with the controls, and concluded that they could 
land the aircraft, and safely landed at Pope Field, near Fort Bragg. 
The only casualty was a crewman who sprained his ankle on his 


parachute landing. The crew was transported back to Langley via 
transport plane. Afterward they were inducted into the Caterpillar 
Club, reserved for aircrew men who had survived a bail out. Soon 
there appeared a tongue-in-cheek set of “Instructions to All Passen- 
gers in B-18 Aircraft,” which follows: 

“In case of engine failure or other minor trouble, such as the 
loss of a wing or wings, loss of propeller, fire, etc.: the following 
procedure should be carried out: 

a) Remove all loose radio equipment and tools. 

b) Ask pilot for Form | and fill out same 

c) Send radiogram to Corps Area Headquarters requesting permis- 
sion to make an emergency jump. 

d) Check altitude and position, being sure to include this informa- 
tion in the above mentioned radiogram. 

e) Make a list of the best telephone numbers in area. 

f) Notify the pilot that you are ready to jump. 

g) JUMP 

After leaving the ship proceed as follows: 

a) Count ten (It may be necessary for some passengers to carry a 
slide rule to accomplish this. If necessary it will be included in the 
bundle of spare radio parts and tools carried). 

b) Pull rip cord. This is quite essential. 

c) The usual procedure here is for the parachute to open. 

d) If step b or c or both, are omitted, immediately upon landing the 
passengers will proceed to the Post Operations Office, secure and 
fill in Form 11131 (Request for Sympathy), and mail same to the 
Chief of Chaplains, U.S. Army, Washington, DC. This will be ac- 
companied by an Unsatisfactory Report on the parachute used. 


In 1941 the 21RS took part in sea searches off 
the Florida coast. These aircraft carried the Na- 
tional Insignia on each side of the nose to signify 
Neutrality Patrol. (USAF) 


e) The Form 1, radio, spare parts, tools, etc., will always be carried 
by the passenger on his jump. 

f) In same cases the Booklet, ‘How to Swim in Three Easy Les- 
sons;’ will be found to be very helpful.” 


B-18 in Show Business 

Irving Berlin and the Air Force Song, “Wild Blue Yonder.” 

In 1937 Brig.Gen. Hap Arnold decided that the Air Corps needed a 
song to create a musical identity to equal the Navy’s famed “An- 
chors Away.” Liberty Magazine sponsored a contest, and received 
over 600 entries, with the winner being Robert Crawford, who in- 
troduced the Army Air Force Song, “Off We Go (into the Wild Blue 
Yonder)” at the September 1939 Cleveland Air Races. Among the 
other hopeful composers were an unknown Meredith Wilson, who 
much later put the “Music Man” on Broadway, and the celebrated 
Broadway composer Irving Berlin, who was flown around in a B- 
18 by the Air Corps as a creative incentive. Even though the famed 
composer did not win the contest, he used this experience to help 
Moss Hart bring his play “Winged. Victory” to Broadway in No- 
vember 1943. Hart went on to produce the play as a movie in June 
1944, and Hart spent at least two months living among aviation 
cadets, masquerading as a private, in order to get material for his 
play, and asked Berlin, his friend and collaborator, for advice. 


Test Pilot 

The 1938 MGM film Test Pilot starred Clark Gable, Myrna Loy, 
and Spencer Tracy. The movie was the story of test pilot Gable, 
who decides to train ACC cadets after losing friend Tracy in a crash 
of an experimental bomber. Paul Mantz, renowned aviation expert 
and aerial cinematographer, was in charge of the aviation scenes in 
the film, which had large scale and authentically produced aerial 
sequences that make it a classic aviation film. The AAC, wanting 
to impress Congress in the lean prewar years, was eager to partici- 
pate in the film, and in the final scenes hundreds of aircraft were 
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The 1941 Paramount movie | Wanted Wings, 
based on Bierne Lay's bestselling book, starred 
Ray Milland, William Holden, and Wayne Morris, 
and was produced with the support of the War 
Department to encourage recruitment into the 
military as war approached. The bomber se- 
quences featured the B-| 7, but there was a se- 
quence that prominently showed a B-18 at 
Randolph Field. This studio photo shows a B-18 
surrounded by cameras and light reflectors. (Para 
mount/author) 


filmed at March Field, CA, including a number of B-18s of the 
19BG. The AAC was particularly interested in introducing the ca- 
pabilities of the YB-17s to the world, and for the filming Lt.Col. 
Robert Olds, CO of the 2BG, led 12 YB-17s across country from 
Langley Field, VA, and were featured in the movie. The movie was 
one of the biggest hits of the year, and was nominated for three 
Academy Awards, including Best Picture. 


Bombardier 

The 1943 RKO movie Bombardier, starring Pat O’Brien and 
Randolph Scott, was the story of the “rigorous training received by 
the men behind the Norden Bombsight.” The heavily propagan- 
dized movie was filmed in six weeks by Director Richard Wallace 
at Kirtland Field’s Bombardier Training School at Albuquerque, 
NM. Although B-18s were the primary bombardier training aircraft 
at Kirtland, B-17s were transferred to Kirtland and starred in the 
movie. However, there are several background shots of parked B- 
18s in several outdoor scenes. 


The 1943 RKO movie Bombardier, starring Pat O'Brien and Randolph Scott, 
was the story of the “rigorous training received by the men behind the 
Norden Bombsight.” The movie was filmed at Kirtland Field's Bombardier 
Training School, Albuquerque, NM. B-!7s were featured in the film, even 
though B-|18s were the major AAF bombardier training aircraft. A B-18 (ar 
row) can be seen in the background. (RKO/author) 


I Wanted Wings 

The 1941 Paramount movie / Wanted Wings, starring Ray Milland, 
William Holden, and Wayne Morris, was produced with the sup- 
port of the War Department to encourage recruitment into the mili- 
tary as war approached. The movie was based on Bierne Lay’s best- 
selling book of the same title, and followed three young ACC ca- 
dets through flight training at Randolph and Kelly Fields, where 
producer Arthur Hornblow decided to make the film on location. 
The film featured a large number of AAC aircraft, and had numer- 
ous exciting aerial sequences filmed by Paul Mantz. It won the 1941 
Academy Award for Special Effects, and was Paramount’s top gross- 
ing film of the year. Again, while the bomber sequences featured 
the B-17, there was a sequence which prominently showed a B-18 
at Randolph Field. 


Canadian Rescue Operation 

On 18 November 1940 a RCAF B-18 Digby #749 piloted by F/O 
J.G. Richardson was flying a routine night time war patrol flight 
from Newfoundland when the weather closed in the Gander New- 
foundland Airport, forcing Richardson to head toward Montreal to 
find an open airfield along the way. About 200 miles from Montreal, 
and unable to find a field, the bomber iced up, and was almost out 
of fuel. About midnight the pilot ordered the crew to bail out near 
Megantic, ME, but there were only five parachutes available for 
the six crewmen. Richardson and the radioman, as the two lightest 
members of the crew, volunteered to jump with one chute. Once 
the Digby did not arrive the RCAF requested help in the search 
from the 2™ Bombardment Group, which dispatched six of its B- 
18s, and three more from the 18" and 41“ Reconnaissance Squad- 
rons. The nine aircraft arrived at St. Hubert Airport, Montreal, early 
in the morning of the 20", but poor weather prevented an immedi- 
ate search. 

The RCAF had limited quantities of 100 octane gasoline for 
use by the AAC B-18s, and it had to be hand pumped into the fuel 
tanks used for take off, while the other tanks were filled with 80 
octane fuel used for cruise. The search of a 30x50 mile area was 
commenced the next day, and soon three parachutes were reported, 
but poor weather stopped the search. The next day the search area 
was reduced to 8x12 miles, with three aircraft each flying a three 
hour search pattern that spotted the crashed aircraft. But again the 
weather closed in, and the search aircraft were recalled, and were 
grounded for the next two days as heavy ice formed on the parked 
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B-18s. The ground crews tried to remove the ice on the aircraft by 
beating it with ropes and rubber hoses, but the remaining ice needed 
to be thawed. RCAF Lockheed Hudsons were removed from a han- 
gar, and two B-18s were towed inside to be de-iced at four hour 
intervals. 

On the 26", eight days after the crew had bailed out in freezing 
weather, landing in rugged country; four B-18s were ready to re- 
sume the search. The three chutes that were spotted five days ear- 
lier were again found, but by that time two of the Canadians had 
been rescued by land search, and another wandered into a lumber 
camp. It appeared that the Richardson/radioman parachute tandem 
descended safely, but drowned when they landed in lake. The other 
missing man was declared lost. 

The B-18s returned to Montreal, and were placed two at a time 
in a hangar to be de-iced in preparation to return to Langley. Two 
B-18s were unable to return with the others, as during the search 
one experienced a broken starter, and the other a sheared fuel pump 
drive shaft. The parts had to be ordered by telegram, and sent air 
express to Burlington, VT, then trans-shipped by a Canadian Air- 
line to Montreal. The American Customs Agent at Burlington held 
up the shipment, as it did not have an export license! While official 
teletype communications bandied back and forth across the border 
the weather closed in, and the parts had to be transported to Montreal 
via railway, during which time the parts were lost for a day. 


B-18 in Radar Jamming Testing 

After Dr. Ivan Getting had developed the top secret experimental 
SCR-584 microwave anti-aircraft gun-laying radar system at the 
MIT Radiation Laboratory, Vannevar Bush at the Harvard Radio 
Research Laboratory needed to determine the system’s vulnerabil- 
ity to jamming, so that if it could be jammed the necessary modifi- 
cations could be made. Bush appointed Dr. Winfield Salisbury to 
conduct the jamming tests, much to the chagrin of Getting, who felt 
that his SCR-584 was jam-proof. Salisbury devised an airborne jam- 
mer, and had it installed on one of the several B-18 s made avail- 
able to Harvard and MIT for test purposes. Salisbury and Getting 
met for the test on Deer Island, in Boston Harbor, where a SCR- 
584 equipped truck was set up. Salisbury was in contact with the B- 
18 pilot and the jamming crew on the B-18, which flew out to sea, 
and then turned toward the island. Salisbury asked the truck SCR 
operator to tell him when he picked up the B-18 on his set so he 
could tell his crew to use the jammer. Meanwhile, Getting had 
climbed on top of the SCR truck for a better view, proclaiming that 
his set was unjammable, and that this test was a waste of his time. 
Salisbury asked Getting to get away from the antenna and come 
down from the truck, but the adamant inventor refused. Salisbury 
instructed the B-18 jammer to begin, and the antenna on top of the 
truck immediately swung wildly in all directions, knocking Get- 
ting off the truck. Salisbury rushed over, thinking that he had killed 
Getting, but found him to be OK, though extremely angry. Getting 
insisted that it was an equipment malfunction that caused the an- 
tenna gyrations, not jamming that caused the failure, and demanded 
another test. Salisbury agreed to another test, which never happened, 
as Getting was always too busy. Both men made their reports and, 


after analyzing the results, Getting wisely improved the SCR set, 
and it was put into operational use. 


B-18s in Photo Reconnaissance 
The Fairchild F-1 and Beechcraft F-2 (UC-45) were the major pre- 
war photo recon aircraft, but a number of bombers, and observa- 
tion aircraft such as the B-18, Lockheed A-29 Hudson, and B-34 
Ventura, or O-47 were employed in special projects where their 
physical and performance specifications, and even their availabil- 
ity and base location, were the criteria for their use. The DB-2 was 
delivered to Wright Field on 8 November 1937 as a flying photo 
laboratory to test various new cameras, but its factory modification 
vas found wanting, and the aircraft was restored to a stock B-18 
arrangement, and transferred to the 18" Reconnaissance Squadron 
at Mitchel Field, NY. 

In the prewar, Maj. (later Brig.Gen.) George Goddard was the 
head of Army Air Materiel Command photographic research at 
Wright Field. Goddard was active in general camera and lens de- 
velopment, particularly the K- and T- series of cameras and high 
resolution metrogon lenses. After refining the film, lenses, and tech- 
niques used in daytime recon photography, Goddard made major 
contributions in the development of night aerial photo-reconnais- 
sance. He took the first night aerial photo on 24 November 1925, 
using the K-1 camera using flash bombs he developed. Continuing 
his nocturnal photographic tests in the late 1930s, Goddard used a 
reliable B-18A (-102) flown by ILt. Marcus Cooper to circle his 
hometown of Rochester, NY, dropping his newly developed mag- 
nesium photographic “flash bombs.” The 45 pound cylindrical 
bombs, identified by two black bands, were developed with the 
cooperation of the Eastman Co. of Rochester, NY. The flash bombs 
exploded with a millions of candlepower flash lasting but one-sixth 
second, and culminating in a thunderclap on the ground. By using a 
photo cell and electric synchronization device, the flash was coor- 
dinated to the shutter of an automatic 8x10 negative camera that 
was mounted to shoot through the bomber’s floor. At 5,000 feet the 
bomb illuminated an area of about five square miles below, and 
was so blinding that it concealed the position of the bomber from 


Col. George Goddard (left) used a B-18A flown by ILt. Marcus Cooper 
(right) to circle his hometown of Rochester, NY, to drop his newly devel- 
oped magnesium photographic “flash bombs.” (USAF) 
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AA batteries. The flash bomb allowed accurate observation of en- 
emy movements at night, and as Goddard stated, “(they) marked 
the end of day that military leaders prayed for darkness or for a few 
extra hours of daylight.” 

By June 1942 there was a pressing need for strategic aerial 
photo-reconnaissance, and the Second Air Force was training pi- 
lots and technicians at Lowrey Field in B-18s, Beechcraft F-2s (UC- 
45), and North American F-4s (B-25). 


B-18 Considered for the Doolittle Raid 

Three weeks after Pearl Harbor, RAF Chief-of-Staff Peter Portal 
met with U.S. General of the Army Air Forces Hap Arnold and Air 
Marshal Arthur Harris of the RAF Bomber Command. In the course 
of their discussions Portal asked when Japan could be bombed, and 
the use of aircraft carriers carrying bombers was broached. During 
this time a Navy Captain, Francis Low, had seen Army bombers at 
Norfolk, VA, using an airfield marked for Navy aircraft carrier take 
offs and landings, and suggested the use of carrier-borne bombers 
to Adm. King. With FDR eager to strike back at Japan, the bomber/ 
carrier strike force concept soon developed into the First Aviation 
Project, the first bona fide Army-Navy cooperative effort. Gen. 
Jimmy Doolittle was assigned to determine which Army bomber 
would be able to take off within 500 feet with a 2,000 pound bomb 
load to be carried over 2,000 miles. He had recently been sent by 
Arnold to B-26 transition school to calm apprehensive trainee pi- 
lots, and assure them that the B-26 did not deserve its “Widow 
Maker” reputation. So Doolittle already knew that the B-26 required 
too much take off space, and that left the B-25, B-18, or B-23, all of 
which required modifications and extra fuel tanks to have the re- 
quired range to reach Japan. The limiting factor between the three 
aircraft was the 75 foot wide take off area on the carrier deck, which 
eliminated the B-18 and B-23, which had a 90 foot wing span, com- 
pared to the B-25’s nearly 68 feet. Perhaps 22 feet of wingspan 
prevented the B-18 from a niche in history. 


B-18 with the Airborne 

On 26 June 1940, the 48-man Parachute Test Platoon was formed 
from 200 volunteers from the 29" Infantry Regiment at Fort Benning. 
The Test Platoon was commanded by | Lt. William Ryder, and un- 
derwent intensive physical training and 40 hours of instruction re- 
garding the parachute and its packing at Lawson Field. After this 
initial training, the unit and its three B-18 bombers moved to Fort 
Dix, NJ, where there were two 150 foot parachute practice jump 
towers similar to those erected at the 1939 World’s Fair. After spend- 
ing ten days training on the towers, the unit flew back to Benning 
for the final phases of its training, which would be from their B- 
18s. There were five jumps scheduled: the first two jumps would 
be individual jumps, followed by three mass jumps in which a full 
plane load of troops would jump from the plane in quick succes- 
sion. After Ryder had explained the jump schedule, he told the unit 
that a B-18 was about to fly over the field at 1,500 feet, and a dummy 
was to be thrown out so the men could see a demonstration of a 
jump from an aircraft. The dummy’s parachute did not open, and as 
it crashed into the ground so did the confidence of the trainees. 
Less than an hour later the B-18 again flew over the assembled 


trainees, and a real live paratrooper made a perfect jump. On 16 
August 1940 the unit made its first individual jumps, followed by 
the second jumps the next day. It was during these jumps that two 
rules of parachuting were put into effect that are still in operation 
today. The first rule was for a parachutist standing in the aircraft 
doorway to look out over the horizon and not down to the ground. 
The second rule was to have the jumper keep his chin tucked to his 
chest so as not to hit his face on the parachute’s connector links 
when jumping out the door. A tradition, not a rule, was also estab- 
lished during this time, as the yell “Geronimo” was introduced when 
jumping by Pvt. Aubrey Eberhardt. The next three jumps were to 
be mass jumps, with 12 trainees packed into the B-18 cabin with 
their bulky T-4 parachutes on their backs. After the aircraft slowed 
over the jump zone, the jump master gave the hand signal to jump, 
and the men squeezed out the narrow door in quick succession while 
the other trainees watched the jump from below. The fifth and last 
jump was to be a mass jump for the benefit of the Brass from Wash- 
ington, including Secretary of War Henry Simpson and Chief of 
Staff Gen. George Marshall. The entire platoon was to jump from 
three B-18s flying in a column. Once they had landed, the platoon 
was to collect their weapons’ containers and attack an objective 
located near the field. Except for one jumper who landed on top of 
a hangar the exercise was successful, and the unit would establish a 
parachute training unit, and many of its members would soon vol- 
unteer for the 501“ Parachute Regiment. 

During the German airborne campaign during the invasion of 
Crete at the end of May 1940, troop reinforcements were brought 
in by Ju-52 transports once the German paratroops secured an air- 
field. This new practice influenced American airborne thinking, as 
the 550" Infantry Airborne Battalion was formed, neither as a para- 
chute nor glider unit, but as a combat unit transported by aircraft to 
be deployed after the aircraft landed. The 550" and 501“ Parachute 
Battalions were ordered to Panama in July 1940 to conduct joint 
maneuvers there in response to the possible threat of large German 
national populations in Central and South America. On 28 July, 
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On 26 June 1940, the 48-man Parachute Test Platoon, commanded by | Lt. 
William Ryder, was formed from 200 volunteers from the 29" Infantry Regi- 
ment at Fort Benning. (USAF) 
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Company C of the 501“ left New Orleans by troopship to join the 
550" at Fort Kobbe, near Howard Airfield, Panama, located on the 
-acific side of the Panama Canal. Meanwhile, a three day recon- 
naissance of five Central American countries surrounding Panama 
was flown by a B-18 that landed at or near the capitals of the coun- 
tries to be inspected. Two 501 Parachute Battalion lieutenants dressed 
in civilian clothes were to reconnoiter the best parachute and air 


landing locations, and then draft a plan for possible airborne opera- 
tion in case of any German insurrection. But as German military 
fortunes in Europe declined so did their influence in Latin America, 
and the plans never needed to be realized. 

In the fall of 1940, the 550" Parachute Battalion and C Com- 
pany of the 501* took part in the Army’s first combined parachute/ 
air landing tactical training exercise in Panama. C Company was 
carried by 74 B-18s and four C-39s based at Howard Field, and 
parachuted on the airfield at Rio Hato, establishing a perimeter there. 
These aircraft turned around immediately after the drop, and re- 
turned to Howard Field. After landing, and with their engines run- 
ning, leading elements of the 550" embarked, which landed in two 
waves on the airfield, and then secured and enlarged the drop pe- 
rimeter. As the 550" landed at Rio Hato, C Company paratroopers 
assisted the 550" in unloading their equipment from the B-18s, and 
the aircraft took off again, and returned an hour later with the re- 
mainder of the battalion. By mid-afternoon the perimeter was ex- 
panded and secured well beyond the airfield, and the maneuver 
umpires declared the exercise a total success. As a result Gen. 
Marshall directed that a second air landing battalion, the 88", be 
formed. 

Soon after Pearl Harbor, the restrictions on Army troop strength 
were removed, and in March two central Army training headquar- 
ters were established: the Army Ground Force and the Army Air 
Force. The Army Ground Force then established the Airborne Com- 
mand at Fort Benning, which would organize and train the para- 


chute and air-landing forces, and control allocation and training of 


such AAF transport or glider aircraft; coordinating training and 
operating procedure for airborne operations. A few days after the 
Army Ground Force was established, the Army Air Force estab- 
lished the Air Transport Command at Stout Field, near Indianapo- 
lis, where it was to train the pilots who would fly the aircraft and 
gliders used by the airborne troops. When the Air Transport Com- 
mand was established it had only 56 aircraft, including a small num- 
ber of B-18s, but mainly consisted of its replacement and sister, the 
C-47 Skytrain. The Skytrain had a 6,000 pound payload and one 


jump door, and in June 1942 a second troop carrier was introduced, 


the C-46 Commando. The Commando had a 10,500 pound payload 
and two jump doors, but because of its large capacity would be 
used as a cargo carrier, and was used only once in combat, during 
the jumps across the Rhine in March 1945. 
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The B-18 in Hawaii 


Despite the proven superiority of the B-17, at the outbreak of 


the war, B-18 and B-18As were the most numerous American 
bomber to be stationed overseas, with 112 of the 220 production 
bombers stationed offshore. The first day of the war would expose 
the B-18 to the Japanese attacks, not only at Hawaii, but also in the 
Philippines. 

On 7 December 1941, the air contingent of the Hawaiian Air 
Force (7" Air Force) of the Hawatian Department had a personnel 


strength of 754 officers and 6,706 enlisted men, the majority of 


which were based on the island of Oahu. The Hawaiian Depart- 
ment was commanded by Lt.Gen. Walter Short, who directed all 
non-aviation Army personnel and activities on Hawaii. Maj.Gen. 
Frederick Martin reported to Short as both the commander of the 
Hawaiian Air Force, and as the Hawaiian Department Air Officer. 
In this capacity Martin directed all Army aviation personnel and 
activities. The Hawaiian Air Force had been activated on 1 Novem- 
ber 1940 at Fort Shafter, and its personnel were assigned to the 18" 
Bombardment Wing stationed at Hickam Field, the 14" Pursuit (as 


impressive PR photo of all the 33 B-18s of 
he Hawaiian Air Force in April 1940 flying over 
fonolulu's Royal Hawaiian Hotel, with Diamond 
lead in the background. (USAF) 


fighter units were designated at the time) Wing at Wheeler and 
Haleiwa Fields, and the 86" Observation Squadron, along with sev- 
eral P-40s of the 44" Pursuit Squadron at Bellows Field. Personnel 
were also assigned to the 17" Air Base Command at Hickam Field, 
to the 18" Air Base Command at Wheeler, or to the Hawaiian Air 
Depot at Hickam. 

Maj.Gen. Martin and the Hawaiian Air Force were responsible 
for defending the Hawaiian Islands and the U.S. Pacific Fleet from 
air attack. Martin had arrived in Hawaii the day after the activation 
of the Hawaiian Air Force, and was an experienced pilot, tactician, 
and veteran commanding officer, having led the 3° Bombardment 
Wing at Barksdale Field, LA. On his arrival in Hawaii Martin found 
that the Army and Navy had developed a rivalry that seriously im- 
paired inter-service cooperation. In order to strengthen the Air 
Force’s position in Hawaii, Gen. Arnold instructed Martin to try to 
have his commander, Lt.Gen. Short, and the Navy’s commander, 
Adm. Husband Kimmel, resolve this problem. Martin was not the 
man for the task, as he had a serious chronic ulcer that had required 
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Hawaiian High Command (Front: left to right): Lt.Gen. Walter Short, Hawai 
ian Department CO, visiting British Lord Louis Montbatten (center), and the 
Navy CO Adm. Husband Kimmel. (Rear: left to right): Maj.Gen. Frederick 
Martin, CO of the Hawaiian Air Force (right), and RAdm. Patrick Bellinger, 
CO of Navy air units. (USAF) 


surgery, and forced him to curtail many official duties and engage- 
ments that made him appear aloof to the men under his command. 
Lt.Gen. Short was an old line infantry man who was obsessed with 
sabotage, and the invasion of the Hawaiian Islands. To combat a 
Japanese invasion, Short insisted on a six to eight week infantry 
training program for aviation personnel in July 1941 that was to be 
to the detriment of their more important aviation training. While 
trying to placate both Kimmel and Short, the ailing Martin gave 
into Short’s infantry predisposition, and his obsession with enemy 
sabotage. On the day of the Japanese air attack, Short’s fixation 
would have serious consequences, as American aircraft were parked 
closely together to protect them from sabotage by Japanese living 
on Oahu. Also anti-aircraft ammunition was stored in a guarded 
central location, but out of reach for immediate use to protect the 
vulnerable aircraft from air attack. 


Martin-Bellinger Report 31 March 1941 

In 1941 Generals Short and Martin recognized that the AAC was 
unable to perform the long-range reconnaissance necessary to pro- 
tect Hawaii from a sneak air and sea attack, and requested modern 
aircraft in larger numbers. In a study of the situation Martin and his 
Navy opposite number, RAdm. Patrick Bellinger, drafted the his- 


toric report that took their names. The report described how a sneak 
attack could occur, and the measures necessary to prevent it. The 
report concluded that the crux of prevention was in 360 degree long- 
range air reconnaissance extending 1,000 miles out to sea. Both 
men realized that with the available equipment this reconnaissance 
objective could not be carried out on a daily basis, and could only 
be implemented with advanced knowledge that war was impend- 
ing. 

At the time the Hawaiian Air Force had 33 B-18s and 12 B-17s 
available, while the Navy had 69 long-range PBY flying boats. The 
PBYs operating with PATWING 2 were considered obsolescent, 
and were flown with inadequate personnel and facilities. Since the 
B-18s were already considered outdated, and had relatively short 
endurance, it was decided that the Hawaiian Air Force be respon- 
sible for the short-range reconnaissance, which meant circling within 
20 miles of the islands, while the long range Catalinas would be 
better suited to fly extended patrols far offshore. However, Adm. 
Kimmel rejected this proposal, as he wished to use his PBYs to 
cover the fleet once war had begun, and if they were used on daily 
patrols they would soon wear out, and be useless when war began. 
In late 1941, Hawaii was a mid-Pacific fortress defended by the 
powerful Pacific Fleet and its aircraft, the Hawaiian Air Force, with 
its hundreds of bombers and fighters, and the Army with 25,000 
well trained infantry soldiers. America had spent millions of dol- 
lars of its defense budget on its Pacific bases, extending from Dutch 
Harbor in the Aleutian Islands to the north, and then on those bases 
swinging south and west, extending through Midway, Wake, 
Johnston, and Palmyra Islands. At the time the Navy had too few 
PBYs and crews available to adequately patrol the entire 360 de- 
gree search area, and Kimmel, wishing to conserve those aircraft, 
decided that the only possible threat to Hawaii were the Japanese 


held islands far to the south. He allowed only a limited number of 


PBY patrols in that direction, and in hindsight it is now well known 
that the Japanese carrier attack was launched from the north. 

In 1941 the Hawaiian Department and Navy held some exer- 
cises and full alerts on Oahu, but generally they were regarded as a 
supposition, and were not taken seriously, not only by enlisted per- 
sonnel, but sadly by their officers. It was the prevailing opinion 
from the Army’s General Short and the Navy’s Admiral Kimmel on 
down through their senior commanders that there would be an ample 
warning of any Japanese attack, which would allow the initiation 
of long-range reconnaissance, establishment of communications 
between the Army and Navy, manning of the aircraft warning cen- 


The 5" Bombardment Group, as the 5° Com 


posite Group was the first bomb group in Ha 
wail. In March 1938 the unit was redesignated as 
the 5" Bombardment Group and, during that year, 
received its B-|8s, which were distinguished by 
their red engine cowlings. (USAF) 
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ter, the arming and deployment of available aircraft, and dispersal 
of others. The U.S. fleet would then sortie toward the oncoming 
Japanese and join in a battle covered by a sky full of American 
aircraft. 


Hawaii Receives the B-18 

As the 5" Composite Group, the 5” Bombardment Group served in 
Hawaii at Luke Field, on Ford Island, during the placid prewar years, 
flying Keystone Bombers of the B-3, B-4, B-5, and LB-6 versions. 
By 1937 their Keystones were in such poor condition that they were 
loaded on barges and dumped offshore, and were replaced by the 
newer Martin B-12s. In March 1938 the unit was redesignated as 
the 5" Bombardment Group, and during that year received its B- 
18s, and later received the supplementary B-17s. The 5" was com- 
posed of: 23 Bombardment Squadron, 31“ Bombardment Squad- 
ron, 72™ Bombardment Squadron, and the 4” Reconnaissance squad- 
ron. 

The 11" Bombardment Group was activated on | February 
1940, and was equipped with a mix of B-18s and B-17s. The 11" 
was composed of: 26" Bombardment Squadron, 42™ Bombardment 
Squadron, 58" Bombardment Squadron, and the 50" Reconnais- 
sance Squadron. 


Hickam Field 
When Hickam Field was completed in October 1939, it was not 
only the largest and most important base in Hawaii, but also the 
largest and most modern in the entire Air Corps arsenal. The AAC’s 
previous Hawaiian base at Luke Field was located on Ford Island, 
and was shared with the Navy, which was given the entire island 
after the Air Corps left. The 2,200 acre Hickam site was purchased 
in 1935 to be the site of a bombardment wing, and an air depot 
capable of complete servicing of all Army aircraft in Hawaii. The 
base was named after Lt.Col. Horace Hickam, a distinguished of- 
ficer who died on 5 November 1934 in a flying accident in Texas. 
With the activation of the Hawaiian Air Force on | November 
1940 at Fort Shafter, bombardment and pursuit groups were orga- 
nized into separate wings, with the 18" Bombardment Wing sta- 
tioned at Hickam and the 14" Pursuit Wing at Wheeler. On 13 May 
1941 the AAC assigned 21 B-17Ds of the 19" Bombardment Group 
to fly from March Field, CA, to Hickam Field, and the Hawaiian 
Air Force had more heavy bombers than any other overseas base, 
signifying the War Department’s concern about the possibility of a 
Pacific war. After their arrival the B-17s began a rigorous training 
program, while the B-18s continued their debilitating reconnais- 
sance patrols. This training program continued into Fall, when the 
War Department decided to send air reinforcements to the Philip- 
pines by dividing the strength of the Hawaiian Air Force, and then 
allocating fewer aircraft to it. On 5 September 1941, nine Hawaiian 
AF B-17s and 75 crew members, commanded by Maj. Emmett 
O’Donnell, left for Clark Field on Luzon, Philippines, which was 
to be the first flight of land-based bombers to cross the central Pa- 
cific. During 1941 the remaining Hawaiian B-17s were kept on 
standby, while the expendable B-18s continued to depreciate on 
daily patrols. 


Hickam Field ground crews began repairing the two B-| 8s on the right im- 
mediately after the attack, while a totaled B-|7 sits without its rear fuselage 
on the left. (USAF) 


7 December 1941 

The first Japanese attackers—nine torpedo aircraft—appeared over 
Hickam Field at 0755, heading for Pearl Harbor. Shortly afterward 
17 dive bombers attacked the Hawaiian Air Depot and the hangars 


for about ten minutes. Several minutes later nine Zero fighters strafed 
the hangar line from the southeast, and were followed by nine more 
Zeros from the southwest. At 0915 a second attack, lasting about 
eight minutes, was carried out by 27 aircraft that bombed the parked 
bombers, the base service buildings, and the large barracks. Eigh- 
teen Zeros strafed individual dispersed parked aircraft, and then hit 
the barracks, service buildings, and Post Exchange. 

The attacks on Hickam destroyed the majority of the B-18s 
(11 of 33 were in commission after the attack) and B-17s (four of 
12 remained in commission). The aircraft repair facilities, and the 
aircraft undergoing repair there, were destroyed. Hangar #11 was 
totally destroyed, and Hangars #7 and 15 received extensive dam- 
age. Over 50% of the aircraft maintenance stock was lost, and there 
was extensive damage to the ordnance building, affecting muni- 
tions supply. The Hawaiian Air Depot, which included administra- 
tive and engineering offices, was immobilized. The main 3,000 man 
Hale Makai barracks, called the “Big Barracks,” was damaged, as 


A demolished B-18 in its hangar. (USAF) 
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This B-18 of the 5BG HQ (see fuselage HQ emblem) was undergoing main- 
tenance when it was damaged in its hangar. (USAF) 


was the base’s water system, technical buildings, and the Hawaiian 
Air Defense Buildings. 

The first Japanese attacks were strafing runs on the hangar flight 
line that set a number of B-17s and B-18s ablaze. The aircraft were 
closely packed due to Gen. Short’s sabotage mania, and once one 
caught fire the others were also doomed. During the attack an order 
was given to disperse the aircraft, and brave men rushed along the 
flight line under a hail of Japanese bullets to move the endangered 
aircraft. A B-18 was taxiing when it was hit by strafing Japanese 
aircraft that shut down an engine. The pilot revved the good en- 
gine, pulling the aircraft forward to one side, and then he slammed 
on the brake on that side. This action forced the other wing up, and 
the skilful pilot was able to waddle the B-18 across the flight line to 
relative safety. Some of the aircraft were threatened by fire, and 
quick thinking crewmen disconnected several engines and pulled 
them away so they could be used again. The 50" Reconnaissance 
Squadron had two B-17s and four B-18s parked on the ramp, but 
only one B-18 was salvaged. Hangar 11, housing several B-18s, 
was completely destroyed, killing almost all of the 11" Bomb 
Group’s armament and maintenance personnel. Brig.Gen. Jacob 
Rudolph, CO of the 18* Bomb Wing, had scheduled a flight for 
0800 that morning for a number of young pilots who had not com- 
pleted B-18 training. There were 24 men in the hangar moving the 
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Bomb craters outside Hangar 7, which stored a damaged B-18 seen in the 
background. (USAF) 


bombers outside for their 0800 take off when the Japanese attacked. 
The attack killed 22, and seriously injured the other two. A Master 
Sergeant changing a B-18 tire on the ramp vanished under a direct 
bomb hit. 


Among the many stories of individual heroism, a number of 


sources relate the story of a “mild-mannered” clerk, carrying a .30 
caliber machine gun, who climbed into a B-18 parked on the apron 
in front of the hangars. He tried to mount the machine gun in the 
nose, but found that the gun was unusable; undaunted, he braced 
the gun against his shoulder to fire. As he fired a Japanese fighter 
came in low and strafed the B-18 with incendiary shells and set it 
on fire. The private did not try to escape, but continued to fire until 
he was enveloped by flames. 


Fate of the Oahu B-18s 
On the morning of the attack there were 33 B-18s on Oahu, includ- 
ing 32 at Hickam, and one based at Bellows, and of the 33, only 21 
were listed as in “commission” that day. The bomber at Bellows 
was in fact assigned to Hickam, but was based at Bellows with the 
field’s observation aircraft, and was used to tow targets for the pur- 
suit aircraft that were temporarily stationed at that field. On the 7" 
this aircraft was on the island of Molokai, and flew back to Wheeler 
during the attack. 

After the attack of the 33 B-18s, 13 were destroyed or in need 
of extensive repair, and nine were repairable within days. Of the 21 
listed in commission before the attack, 11 were listed as still in 
commission. 


Fate of the Oahu B-18s on 7 December 
5* Bombardment Group 


Group # Serial # Status Notes 
8 Dec 41 
80 37-1 In commission Hole in left wing and rudder 
81 37-2 In commission 
31 36-339 In commission 
62 36-342 In commission 
63 36-329 In commission 


This B-18 of the |8BW was totally destroyed, and 22 pilots waiting to com- 
plete their training that morning were killed in the hangar. (USAF) 
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64 36-433 In commission Left wing, vertical fin and 


rudder damaged 


92 Unk. In commission 

2 36-333 Repairable Right wing and elevator 
damaged 

83 36-310 Repairable Right engine damaged, many 
bullet holes 

33 36-438 Repairable Left wing, ailerons and 
elevator damaged 

35 36-337 Repairable Right propeller damaged 

36 36-334 Repairable Vertical fin and right tire 
bullet holes 

3 37-4 Destroyed 

82 37-3 Destroyed By fire 

32 37-11 Destroyed 

37 37-19 Destroyed Tail, tail wheel, right engine 


& tire damage 
11" Bombardment Group 
50 36-327 In commission #2 & 3 engines replaced and 


main fuel tank 


52 36-336 In commission 

sk 37-20 In commission Patch bullet holes 

94 37-5 Repairable 

54 36-328 Repairable Replace all wheels and 
repair empennage 

77 36-436 Repairable New vertical stabilizer, rudder 
& right aileron 

78 36-437 Repairable Extensive repair required 

79 37-15 Repairable Repair fin, right wheel, 
elevator & engine 

76 36-288 Repairable Complete repair at Air Depot 

93 37-6 Repairable Extensive damage 

4 37-7 Repairable Extensive metal repair and 
right gear 

51 36-335 Destroyed Destroyed by fire 

92 36-270 Destroyed Total loss 

95 37-12 Destroyed Cannibalized for parts 


Hawaiian Air Force 

l ? Destroyed Total loss 
18* Bombardment Wing 

l ? Destroyed Total loss 

Post Attack 

The first patrols after the attack were conducted by two B-17s, two 
B-18s, and four A-20s. Capt. LaVerne Saunders, the provisional 
CO of the B-17s, led a three plane search (but one B-17 aborted), 
and was joined in the patrol by Capt. Russell Waldron, provisional 
CO of the B-18s. The parked aircraft had been locked, and the keys 
were stored in the armament section, which had received a direct 


bomb hit. The air crews had to shoot or pry off the locks, and then 
hand load the bombs, as much of the bomb loading equipment had 
been destroyed. Waldron’s two B-18s of the 31* Bombardment 
Squadron took off at 1330 toward the northwest, inadequately armed 
with six 100 pound bombs and two .30 caliber machine guns. On 
their return the search aircraft were greeted by nervous and intense 
“friendly” anti-aircraft fire, and Waldron’s B-18s had to stand off 
while he broke radio silence to ask for the shooting to stop so they 
could land. But it was nearly an hour before the B-18s, running low 
on fuel, were finally cleared to land. After the attack a total of 48 
search sorties were sent out using aircraft of various types (bomb- 
ers, pursuits, and observation) to find the Japanese aircraft carriers. 

The next day, and for the next several anxious days, the B-18s, 
B-17s, and A-20s flew numerous more organized, but unsuccessful 
patrols. In the predawn of the 8" at 0400, 2Lt. Trent took the re- 
paired B-18 #94 out on a patrol conducted out to 350 miles. To 
reach this range the aircraft was overloaded by over a half ton with 
fuel in the bomb bays, reducing the bomb load. Soon, the 72" Bom- 
bardment Squadron had its remaining B-17s transferred to the 23" 
Squadron, and was assigned several of the repaired and undam- 
aged B-18s. Hawaii’s B-18s were more suited to “search and at- 
tack” sorties, and the B-17s were held in reserve as a “striking force” 
in case the Japanese returned. While more B-17s arrived from the 
mainland, the B-18s of the 72BS flew about 70% of the “search 
and attack” missions from Oahu. These missions, taking off at dawn, 
usually covered a sector from 10 to 20 degrees, and extended to 
about 300 miles from the island. To extend the endurance and range 
to 500 miles, half of the bomb load was replaced by two bomb bay 
fuel tanks. The missions usually lasted 8 1/2 to 10 1/2 hours, de- 
pending on the weather and winds. On the return leg to base 
unpredicted weather fronts either had to be skirted, or if fuel was 
running low had to be penetrated, many times in the dark. 

By spring 1942 the Japanese threat subsided, and the B-18s 
were relegated to flying aircraft parts from one island to the next 
and hack status, flying brass, such as in April 1942, when Maj.Gen. 
Clarence Tinker was given a widely publicized conducted tour of 
Oahu in a B-18. An unusual mission for the B-18 occurred in late 
April, when the huge volcano, Mauna Loa, erupted on the Big Is- 
land, and threatened the town of Hilo and its harbor installations 
with lava flows. The initial reconnaissance flights to observe the 
extent of the eruption and the volume and flow of the lava were 
made by a B-18 of the 72": Bombardment Squadron. Until the erup- 
tion subsided on 12 May several bombing runs were made on the 
lava flow by 72BS B-18s, and also by other Army and Navy air- 
craft wanting to get in on the fun. B-18s 37-1 and 37-2 were con- 
verted to transports, and 37-2 was used in the Gilbert-Marshall Is- 
land Campaign as an “armed transport,” with its turrets modified 
and fitted with .50 cal. machine guns. One-by-one the aging B-18s 
based in Hawaii gave way to the B-17s and B-24s, and faded from 
the picture first, succumbing to the wear and tear of patrolling, and 
then to the eventual lack of spare parts. 
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With the collapse of France and Holland in mid-1940, the situ- 
ation in Europe also jeopardized the situation in East Asia, and par- 
ticularly the American status in the Philippines. In the late 1930s 
America had prepared the classified War Plan Orange 3, that garri- 
soned the Philippines with a small force that was to defend only the 
approaches to Manila until the Pacific Fleet could arrive six months 
later. Orange 3 meant that the U.S. would cede its Pacific territo- 
ries to Japan without much of a struggle until help arrived. When 
Maj.Gen. George Grunnert assumed command of the Philippine 
Department in May 1940, his Philippine air defense consisted ofa 
small number of obsolete and cast off B-10 bombers and P-26 pur- 
suit aircraft. He immediately began to lobby to augment his inad- 
equate air defenses, which would be responsible to ward off pos- 
sible aerial and naval attacks. The War Department decided not to 
abandon the Philippines, and in late October 1940 Grunnert received 
two Pursuit squadrons: the 17" from Selfridge Field, and the 20" 
from Hamilton Field. These squadrons were equipped with 40 (later 


57) Seversky P-35 fighters that had been diverted from a Swedish 
export order. Grunnert continued his barrage of requests to the War 
Department to bolster his air defenses. He requested two more pur- 
suit squadrons equipped with more modern aircraft, a bombard- 
ment squadron, more airfields, and an early air warning system. In 
March 1941 he received 31 crated Curtiss P-40B Tomahawk fight- 
ers, but by late May 1941, the B-10s still were the only frontline 
bombers available in the Philippines. Finally, in June 1941 the SS 
Washington arrived in Manila with a shipment of Hawaiian 5" and 
11° Bomb Group B-18 hand-me-downs with many flying hours on 
them. These bombers had been dismantled and shipped in crates, 
and then trucked to Nichols Field for assembly to be supplied to the 
28" Bombardment Squadron. Grunnert upgraded his air command 
by creating the Philippine Department Air Force, and appointed 
Brig.Gen. Henry Clagett as the Chief of Staff. Clagett was an old 
line Army officer who believed that the Japanese would have to be 
stopped offshore, and the B-18s would be the only offensive weapon 
available until the B-17s arrived. 


Clark Field, located 60 miles north of Manila, sum- 
mer 1941. At the time, the Philippine Depart 
ment Air Force was composed of a single unit 
designated as the 4° Composite Group, which 
was based there. (USAF) 
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A damaged 28BS B-18 at Clark Field after the 
attack. Two large holes can be seen at the top of 
the rear fuselage above the National Insignia. 


(USAF) 


On 24 July 1941 the Japanese invaded French Indo-China ( Viet- 
nam), and captured strategic air and naval bases there that threat- 
ened the Netherlands East Indies and Malaya. President Roosevelt 
was furious over this overt aggression, and two days later ordered 
all Japanese assets in America to be frozen, and reorganized all 
American and Filipino forces in the Philippines into the USAFFE 


under Douglas MacArthur. Several days later Army Chief of Staff 


George Marshall announced that it would now be American policy 
to defend the Philippines, and that the territory would have the high- 
est priority for military equipment and the construction of airfields. 


Clagett informed MacArthur, based on estimated Japanese air 


strength, that he would need 27 pursuit squadrons, 18 light bom- 
bardment squadrons, and 30 heavy bombardment squadrons. How- 
ever, there were only ten airfields available, and 56 would be re- 
quired to accommodate the number of squadrons Clagett requested. 
In their assessment of the Japanese threat to the Philippines, the 
War Department realized that it would come from their bases in 
Formosa that were out of range of the B-18s. To meet the Formosan 
threat, Clagett received nine longer range B-17s in mid-September, 
and MacArthur was given priority over all B-17s coming off the 
Boeing production line, with 26 scheduled to arrive in October and 
33 in December. 

At the time, the Philippine Department Air Force (PDAF) was 
based at Clark Field, which was located 60 miles north of Manila. 
The PDAF was composed of a single unit designated as the 4 Com- 
posite Group, which was made up of the 28"" Bombardment Squad- 
ron, a medium bomber unit, and the 2" Observation Squadron. The 
4" CG also had three pursuit squadrons (the 3", 17", and 20"), and 
the Headquarters Squadron at Nichols Field, which was located 
about six miles south of Manila. With only two major airfields, the 
Philippines were extremely vulnerable to air attack and, although 
plans were laid for the construction of other fields, an operational 
airfield to accommodate a Group typically took about a year to 
complete, and construction was further impeded by the lack of en- 
gineers in the theater. 

The 19BG arrived in the Philippines in August and began train- 
ing immediately, and then stepped up training in September and 
October 1941, as its squadrons were being equipped with newly 
arriving B-17s. Its 14" and 93™ Squadrons at Del Monte, Mindanao, 


and the 28" and 30" squadrons at Clark Field were each equipped 
with eight B-17s, with the Headquarters’ Squadron at Clark also 
receiving three. With the arrival of more B-17s, the worn B-18s 
were demoted to a transport and reconnaissance function. 


The arrival and scheduled arrival of the large air reinforce- 
ments required MacArthur to again upgrade his air organization, 
and on 4 November, Maj.Gen. Lewis Brereton was named to head 
the newly created Far East Air Force (FEAF), comprised of the 5" 
Bomber Command and 5" Interceptor Command. On his arrival in 
the Philippines, Brereton’s Pan Am Clipper was given a spectacu- 
lar greeting by 42 P-40s and P-35s flying in a large V, followed by 
the B-17s and B-18s based at Clark Field. At the same time the 
defense of the Philippines had also been upgraded with the imple- 
mentation of the new Rainbow 5 War Plan, that was now to defend 
all the Philippine Islands. By the end of November 1941, the Phil- 
ippine Department Air Force had a complement of 5,609 men, in- 
cluding 669 officers and 4,940 enlisted men, supplemented by 1,500 
men of the Philippine Army Air Corps and its 60 obsolete aircraft. 
Augmenting the Rainbow 5 Plan was a second pursuit group (the 
35") that was scheduled to be equipped with 50 P-40Es by the end 
of 1941 as part of MacArthur’s scheduled delivery of 240 P-40Es. 
On 28 November, MacArthur was informed that the Japanese rep- 
resentatives in Washington had broken off negotiations, and war 
was believed to be imminent. MacArthur did not believe that the 
Japanese would be able to launch an air and sea attack on the is- 
lands for four months, but to be safe Brereton dispatched 16 of his 
35 B-17s south to Del Monte Airfield on Mindanao, out of range of 
a Japanese air attack from Formosa. The pursuit aircraft, B-17s, 
and B-18s had arrived in the Philippines with their shiny natural 
metal finishes, and Del Monte had only one spray gun available, so 
the painters worked around the clock to paint the fighters, Flying 
Fortresses, and then the Bolos in camouflage olive drab. The lack 
of bomb blast revetments and natural cover caused the denuding of 
local coconut plantations for fronds to camouflage dispersed air- 
craft. 

In the meantime, it was decided that the pilots of the 3", 17", 
and 20" Pursuit Squadrons needed to sharpen their night intercep- 
tion aptitude, and Maj. Orrin Grover, CO of the 24" Pursuit Group, 
enlisted the B-18s of the 28BS at Clark and the 200" Coast Artil- 
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lery to commence the night training at 0400 on 2 December. The 
0400 time was chosen to minimize the risk to the valuable P-40s, 
so their pilots could land more safely in the light of dawn. The 
training procedure was to have six P-40s take off and form up into 
three trailing two-ship elements to search for the single B-18 that 
was flying an oval north-south pattern over Clark, illuminated by 
the 200" CA searchlights. As soon as the lead element found the 
bomber, the leader and his wingman would close for a simulated 
stern attack, and then veer off and radio for the next element to 
close. The lead element then fell in behind the third element, and in 
turn would attack again. This procedure continued until daylight, 
when the P-40s would land, and the exercise was critiqued over 
breakfast. On the third morning a P-40 element was approaching 
the illuminated B-18 when a “P-35” screamed down between them 
and the bomber. At the debriefing, the “P-35” incident was dis- 
cussed and investigated. It was found that there were no other 
friendly aircraft in the area, and it was supposed that the bogie could 
have been a Japanese intruder. The next day, just after midnight 
SCR-270B radar sited at Iba intercepted an unidentified aircraft 50 
miles offshore, and a P-40 was dispatched to check out the contact, 
which was lost after 25 miles. Later that night the scheduled B-18 
night interception exercise was conducted, and while waiting for 
the B-18, the P-40 leader noticed aircraft navigation lights below. 
Since no friendly aircraft were in the air, an element was sent to 
investigate but did not make contact. Grover consulted Col. Harold 
George at the 5" Interception Command for instructions to deal 
with any future contacts, and George told Grover to act defensively 
if the bogies were intercepted offshore, but to attack if they were in 
Luzon airspace. On 6 December, six fully armed P-40s flown by 
the group's most experienced pilots took off on the regular B-18 
night interception, in hopes of encountering the bogie, which did 
not appear. On 7 December, the last B-18 night exercise was car- 
ried out by fully armed P-40s, but again the bogie did not appear. 

On 7 December the total operational U.S. air strength in the 
Philippines was 35 B-17s (two full squadrons of eight each at Del 
Monte, and 19 at Clark Field, including eight each with the 28" and 
30" Bomb Squadrons, and three with the HQ Squadron), 18 B-18s 
(two at Nichols, three at Del Monte, three at Neilson, and ten at 
Clark), and 54 pursuit aircraft. At 0400 on the 8 Maj.Gen. Lewis 
Brereton called Col. Eugene Eubank at Clark Field to inform him 
that the Japanese had attacked Pearl Harbor, and to standby to or- 
ganize a bombing mission. At dawn Brereton called again, and sum- 


moned Eubanks to come to his Headquarters at Neilson Field, out- 
side Manila. Eubanks left Clark under the command of Maj. David 
Gibbs, and he and his staff took off in a B-18 for the meeting. At the 


meeting Brereton informed Eubanks and his staff that MacArthur 
had decided that American aircraft weren’t to attack until fired upon, 
and the B-17s were to be held back from combat. Eubanks headed 
back to Clark still without orders to take offensive action. Mean- 
while, Japanese warships had been spotted off the north coast, and 
Japanese flying boats were observed over the north islands, and 
Gibbs had ordered the B-17s and pursuit escorts into the air. By the 
time Eubanks returned at 1030 most of the 19 B-17s (4 B-17Cs and 
15 B-17Ds) and their 24 P-40B escorts had returned to base. By 
noon rumors of approaching Japanese formations circulated, and 
pursuit aircraft were sent up to patrol, leaving Clark defended by 
one squadron of fighters that were in the process of refueling. At 
the same time MacArthur released the B-17s, and Brereton was 
finally able to issue orders for the B-17s of the 19" Bombardment 
Group to bomb targets on Formosa. A staff conference was held 
concerning the mission, and ordered a photo-reconnaissance mis- 
sion for two B-17s that were waiting for cameras to be delivered by 
a B-18 from Nichols Field. While operational orders were being 
finalized, the B-17s were being fueled and loaded with bombs, and 
the remaining P-40s were being readied to take off when the Japa- 
nese appeared over the field at 1240. The surprise was complete, as 
the native Filipino forward air observers and the new SCR 297 sets 
had failed to issue a warning of the 54 Japanese bombers approach- 
ing in two Vs at 18,000 feet. The two waves of bombers dropped 
their bombs in train and left the field, its buildings, and aircraft 
smashed and ablaze. Soon Japanese strafers appeared low over the 
field, shooting up the parked bombers that had escaped damage 
from the bombing. All but two or three of the bombers on the field 
were destroyed, but those others were damaged. Four P-40s got 
into the air, but were quickly outnumbered and destroyed. After 45 
minutes the Japanese attack was over, and Clark was no longer a 
viable tactical base. There were 100 dead and 250 wounded, and 
not one flyable aircraft remained. Two or three of the 19 B-17s 
were made flyable over the next several days from cannibalized 
parts, but these aircraft were never in condition to serve in combat. 
Nine of ten of the B-18s on the field were destroyed, and the han- 
gars and shops were destroyed. During the attack on Clark Field a 
B-18 was able to take off under fire, and flew to the secondary 
Rosales Airfield, 100 miles northwest of Nichols Field, where it 


managed to land, but had to be written off, as it was shot full of 


holes. The Philippines B-17 striking force had been halved, and 
would be based out of Mindanao; they would have to use a repaired 
Clark Field as a staging area, which would add to the distance to 
Japanese targets, and add to the wear and tear on the aircraft and 
their engines. At Nichols Field two of the B-18s stored in Hangar 4 


The B-|8A of the 28" Bomb Squadron (5BG) 
Commander (two vertical stripes on the fuse- 
lage) at Clark Field. (USAF) 


Chapter 7: The B-18 in the Philippines 


The only official caption on this photo was “B- 


|8As from Nichols Field, PI? (USAF) 


were destroyed. At the end of the day there were five B-18s in com- 


mission in the Philippines, but there was the possibility of repair of 


several more damaged B-18s. That night the Japanese again attacked 
Nichols Field, and added three more killed and 15 wounded, Han- 
gar 4 was completely destroyed, and a B-18 and O-52 were dam- 
aged. 

Eager for revenge, plans were made to launch an attack against 
the large Japanese convoys approaching the Philippines at Vigan 
and Aparri on the morning of the 10". Every aircraft suitable for 
combat was gathered: at Del Monte: the 14" and 93" Bomb Squad- 
rons each had one B-17C and seven B-17Ds available, which were 
to be escorted by 21 P-40Es from the 17" Pursuit Squadron at 
Nichols Field, and 22 P-36s from the 34" Pursuit Squadron from 
Del Carmen. Three B-18s at Neilson Field were assigned to the 27" 
Bomb Group (L), which had been awaiting the arrival of its A-24s 
(the AAC version of the Navy SBD Dauntless). There were also 
two B-18s based at Del Monte with the 5" Air Base Group, but one 
had been dragged off into the trees to serve as the communications 
center, with its radio tuned to the Clark Field frequency. The other 
Del Monte B-18 was used for reconnaissance, having checked the 
Davao area for Japanese activity. In the end, only five B-17s from 
he 93BS were available to make the attack, using Clark Field as a 
staging point to refuel and load 20 100 pound demolition bombs. 
Fhe B-17s took off at 0530, and ineffectively bombed the Japanese 
rom 12,000 feet to carry out the first American bombing mission 
of World War II. That day the 14" Bombardment Squadron at Del 
Monte sent three B-17s up to Clark Field on a mission that would 
yecome famous for Capt. Colin Kelly’s bombing of a Japanese 
warship before he lost his life trying to keep his crippled aircraft 
lying while the crew bailed out. 


18 at Del Monte, with a C-39 in the fore 
und. Del Monte, on the southern island of 
lindanao, was 700 miles to the south of Manila, 
d was a safe haven from Japanese attack for 
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With the virtual loss of the B-17 force, the B-18s took on added 
importance as transports, flying between the bases in Luzon (Clark, 
Nichols, Nielson, Iba, and Del Carmen) and Del Monte, on 
Mindanao. The slow, 160 to 170mph aircraft could either leave 
Luzon late in the afternoon and head for Del Monte 650-700 miles 
to the south, and arrive after dark, then refuel and return to Luzon 
before dawn; or, they could take off after dark from Luzon and 
return in the morning light. Either way they were exposed to Japa- 
nese fighters and tropical storms. To keep the remaining B-18s in 
the air, the beleaguered personnel cannibalized spare parts and en- 
gines removed from written off aircraft. 

On 12 December Maj. David Gibbs was assigned to take over 
the command of Del Monte from Maj. Emmett O’ Donnell, who 
was reassigned to Clark Field. Gibbs decided to fly to Del Monte in 
one of the B-18s, but before he left a weather report warning of 
intense thunder storms on the route was received. The Met man 
suggested that Gibbs leave six hours later at midnight, but he left at 
1800, and his B-18 never landed at Del Monte. 

The 27" Bombardment Group (L) had arrived in the Philip- 
pines in November, but there had been problems in collecting their 
A-24s, which were shipped separately. On 17 December the Group’s 
A-24s had arrived in Brisbane, Australia, and the 20 pilots moved 
through rubble-strewn roads from Nielson Field to Nichols Field, 
where they were allotted a C-39 transport and two B-18s to make 
the trip to pick up their aircraft in Australia. While taxiing for take 
off the aircraft had to be guided by flashlight around the bomb cra- 
ters and rubble. A ground crewman at the end of the blacked out 
runway flashed a light, the engines were run up, and the overloaded 
aircraft took off. The slower C-39, with less range, had left first, 
and had to land at Del Monte and Tarakan, Borneo, while the B-18s 
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flew to Darwin, on Australia’s north coast, via a stop at Tarakan. 
On their return to besieged Luzon, all three decrepit aircraft were 
loaded with desperately needed .50 caliber ammunition and retraced 
their route, but were forced by a storm to land at Koepang, Borneo, 
and remained there over Christmas. While at Koepang, the B-18s 
were ordered to return to Australia and join the other 27" BS pilots 
in Brisbane. Meanwhile, the 27" pilots took a Quantas flying boat 
to reach their waiting A-24s in Brisbane. However, the A-24s were 
not new, had defective or missing instruments, and were useless, 
and the 27" continued to be the Squadron without aircraft. 

In the morning of 19 December Brig.Gen. Clagett, who had 
been just relieved of his command of the 5" Interceptor Command, 
and his staff left Nichols in a pair of B-18s for Del Monte, where 
four of the remaining B-17s were hidden under trees awaiting to 
take Clagett to Australia that night. As they arrived at 1600 the 
aircraft were fired on by AA of the 5" Air Base Group, who were 
nervous and trigger happy, as they had just suffered their first Japa- 
nese air attack earlier that day. Fortunately the B-18s landed safely, 
but just after they shut down their engines four undetected Japa- 
nese Zeros attacked. They strafed the field and set one of the B-18s 
on fire, and hit two of the B-17s, which suffered only superficial 
damage. 

As the Japanese were closing in on Clark Field, the men there 
continued to cannibalize and salvage wrecks, and send valuable 
parts and engines down to Del Monte on the almost nightly B-18 
run. But by 24 December the situation became untenable, and the 
personnel at Clark were ordered to withdraw to Bataan with as much 
equipment and munitions as possible. The remaining personnel, and 
P-40s and P-35s, were ordered to evacuate to Del Monte, which 
had managed to escape serious Japanese attack. Once at Del Monte, 
further orders were received from Australia for higher ranking of- 


ficers to evacuate. Several pursuit pilots from Clark were left off 


the evacuation list, as was Brig.Gen. William Sharp’s G-3 opera- 
tions officer, who was assigned to maintain communications be- 
tween Del Monte and Australia. There was a damaged B-18 on the 
field that was being repaired by Maj. Emmett “Rosy” O’ Donnell, 
14BG CO, and later a B-29 Group general. O’ Donnell and the men 
were able to complete repairs on the aircraft and its engines, but the 
bomber lacked sufficient fuel capacity for the trip. Four fuel drums 
were jury-rigged into the bomb bay, and a hole was cut into the 
fuselage floor so a man sitting on top of a drum could pump gas 
from these drums with a wobble pump into the B-18 wing tanks as 
pilot O’Donnell directed the fuel transfer. After the bomber was 
lightened by removing its armament it took off at 0300 on 15 Janu- 
ary and safely arrived in Australia. 

Once the Philippines were evacuated, the remaining four B- 
18s were moved to Java to continue their service as courier and 
transport aircraft. On 2 February 1942 Maj. A.A. Straubel was com- 


Maj. A.A. Straubel was the commander of the 7" Bombardment Group. On 
2 February 1942 his B-18 was shot down over Java. (USAF) 


mander of the 7" Bombardment Group, whose B-17s were fighting 
a losing battle for Java. Straubel was called to a conference in 
Jagjakarta, and left in one of the old B-18s that had flown the 27BS 
pilots to Australia to pick up their A-24s. After the conference, the 
three man crew was ordered to fly to Soerabaja to deliver four FEAF 
personnel there. One of these passengers was communications ex- 
pert Col. William Murphy, who Gen. Brereton assigned to revamp 
the inadequate air warning system. Paradoxically, the approaching 
B-18s were not warned that Soerabaja was under its first enemy air 
attack, and Japanese fighters shot down the bombers about 30 miles 
west of the city. Straubel and his co-pilot, 2Lt. Russell Smith, es- 
caped from the crash, but after numerous attempts were unable to 
pull the trapped passengers free from the flaming wreckage, and 
both men succumbed the next day in a Dutch hospital from serious 
burns suffered in the rescue attempt. 

In April 1942, when the B-25s of the 3" Attack Group that had 
just recently reinforced Del Monte were ordered to evacuate to 
Australia, the ground crews found that they did not have enough 
long range fuel tanks. The B-18s came to the rescue, as tanks were 
salvaged from out of action B-18s and installed in a B-25 piloted 
by the remarkable Capt. Paul “Pappy” Gunn, who in the prewar 
had been the manager of Philippines Airlines, and was to become 
famous during the war for his innovations and leadership. After the 
fall of the Philippines, a small number of USAAF bombers and 
transports retreated to Australia in January and February 1942, where 
they formed the first American Australian-based unit, the 21“ Troop 
Carrier Squadron. Three B-18s were recorded as having been based 
in Australia (see B-18s in Australian Service section). 
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During the summer of 1934, Gen. H.H. “Hap” Arnold led ten 
cutting edge Martin B-10 bombers on an ambitious round trip flight 
Irom Bolling Field, Washington, DC, to Fairbanks, AK. After the 
‘light Arnold realized the strategic significance of Alaska in a Pa- 
cific War, and recommended the construction of air fields there. 
Butit was not until Spring 1939 that Congress approved $4 million 
lo build a cold weather test facility near Fairbanks, and preliminary 

learing and construction on the site began in the summer of that 
year. The field was named for Maj. Arthur Ladd, who had been 
killed in a fighter in South Carolina in 1935 (this was in keeping 
with the AAC policy of naming air bases after notable deceased 
airmen). The rudimentary facility was completed, and the first air- 
craft landed there on 4 September 1939, but Alaska needed an op- 
erational airbase. 

By early 1940 America had spent over $225 million on Hawai- 
an bases, but only $1.5 million to defend Alaska. With the rise of 
the Japanese threat in the Pacific, U.S. military planners finally 
decided that it was imperative to defend Alaska. Since the area was 
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so large and harsh, they decided correctly that Japan could not lo- 
gistically sustain a large land operation there. It was their opinion 
any enemy assault would be primarily by air power, and abetted by 
small naval units supporting small scale land attacks, and this would 
happen only if the U.S. Navy had lost control of the North Pacific. 
The planners had two defensive options: to build a number of mili- 
tary bases throughout Alaska, or build a large primary base near 
Anchorage that would provide a strong, mobile force that would 
protect, support, and supply the existing Navy bases at Dutch Har- 
bor, Sitka, and Kodiak, and newly built forward Army airbases. 
The latter option was chosen, and on 8 June 1940 work was begun 
on Alaska’s largest military facility, located four miles northeast of 
Anchorage, just north of the Alaskan Railway. The air base portion 
was named Elmendorf Field, after Capt. Hugh Elmendorf, a noted 
AAC officer of the interwar years who had crashed while flying an 
experimental Y P-25 pursuit fighter on 13 January 1933. When com- 
pleted, the base was to have a 7,500 x 200 foot East-West concrete 
runway and a 5,000 x 150 foot North-South runway, with revet- 
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ments for 40 bombers and 80 fighters, and three permanent and one 
temporary hangar. Construction was begun on extensive barracks 
and messing facilities, a repair sub-depot for major repairs, under- 
ground fuel and oil storage, and complete communications service. 
Construction continued in earnest until November, when the se- 
vere winter weather brought construction to a halt, but by that time 
most of the runway construction was well under way. On 12 De- 
cember 1940 the War Department gave the name Fort Richardson 
to the military complex that surrounded Elmendorf. 

In the meantime, on 22 July 1940 Col. Simon Buckner, a vo- 
ciferous advocate of building Alaska’s defenses, took command of 
the Alaska Defense Force. Despite being an infantry general, 
Buckner realized that defense in Alaska would be dependant on 
airpower, and the ability to strike first. On 12 August Maj. Everett 
Davis and two enlisted men arrived at Merrill Field in a old B-10B, 
and set up a command post there in a one room cabin. Davis would 
serve as the senior AAC officer in Alaska, but would have difficul- 
ties in accomplishing anything, as his duties were only defined as 
“Gen. Buckner’s representative,” and he had no authority. Also, 
Davis had little administrative help until November, when an of- 
ficer and nine more enlisted men arrived. 

During that summer Davis made many survey flights, search- 
ing for future airbases and air routes, and by October Buckner was 
able to submit a list of potential airfield locations and routes to 
Lt.Gen. John DeWitt, who was headquartered at the Presidio, San 
Francisco, and was responsible for the defense of the Western U.S. 
and the Territory of Alaska. The number of suitable airfield sites 


was slim: Anchorage, Fairbanks, Nome, Big Delta, and Juneau. 
DeWitt determined that the best air route to Alaska from the con- 
tiguous U.S. was via the interior, rather than along the coast, which 
was chronically socked in by bad weather. Later Lend Lease air- 
craft to Russia were delivered via this route, and the Alaskan High- 
way followed it. In September Davis moved his headquarters to 
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The first B-18 crew landed at Elmendorf on 19 February 1941. (USAF) 


Elmendorf, and on 1 December 1940 he was named the CO of 
Elmendorf, and he and his small staff finally had the authority to 
execute AAC air defense plans. 

In April 1940 two B-18s landed at Fairbanks Airport, bringing 
a contingent of officers to survey and expedite the continued con- 
struction of Ladd Field, Fairbanks. The group was led by Maj. Dale 
Gaffney and Maj. Edward George, the Quartermaster for Alaskan 
Projects. As part of the Gaffney airfield survey more land was 
cleared, soil was tested, and soon construction gathered speed, and 
by August the runway had been paved; on 4 September Ladd Field 
became an operational airbase. Maj. Gaffney made the first landing 
in an O-38 observation plane, and he would remain on as the com- 
mandant of the Fairbanks facility. 

Also during September Buckner, accompanied by Capt. Ralph 
Parker, Alaskan Naval commander, sailed on the gunboat Charles- 
ton along the Aleutian Island chain to the naval installation at Dutch 
Harbor. The trip convinced Buckner that the only way to defend the 
Aleutians was to build air bases there, and fend off the enemy inva- 
sion with superior mobile airpower. But as the Navy had responsi- 
bility for the Aleutians, Parker insisted that the defense of the is- 
lands and security of the North Pacific should depend on warships 
supported by naval aircraft. 

As winter approached the runway at Elmendorf was completed, 
and on 8 November 1940 a Douglas OA-5 Pelican was the first 
aircraft to land there, and soon after, on the 26", two B-17Bs that 
were undergoing winterization testing at Ladd Field landed on the 
runway. The landing was challenging, as there were no runway 
markers, except cut spruce trees that were used to mark the edges. 
Since there was no control tower, an old radio located in a B-10 
bomber parked along the runway was used to communicate land- 
ing instructions. The temporary hangar and three permanent han- 
gars were not ready, and the ground staff had to work outdoors to 
maintain aircraft. The 73" Bombardment Squadron (M) at McChord 
Field, WA, was scheduled to be the first bomber unit to be deployed 
to Alaska, and on 19 February 1941, after a two day flight, a B-18A 
piloted by Lt. Joe Schneider and co-piloted by Lt. Frank O’Brien 
arrived at Elmendorf as an advance organizational unit. Two days 
later the 18" Pursuit Squadron arrived at Seward by ship with their 
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late May 1941 six 36BS B-I8As led by Maj. 
William Eareckson made a stopover at McChord 


Base, Tacoma, WA, on their way to Alaska 


P-36s in the hold. The Curtiss Hawks were unloaded and trans- 
ported by rail to Elmendorf. The 28" Composite Group, with three 
squadrons (the 36BS, 37BS, and the 34PS), arrived in Alaska on 23 
February after being activated at March Field in February. The lat- 
ter two squadrons were detached from the 28" CG, and the remain- 
ing 36BS was joined by the 18PS and 73BS already in Alaska to 
make up the new 28" CG under Maj. Donald Titus. The 34PS ar- 
rived at Seward by ship on 22 February, and the next day the Head- 
quarters Squadron of the 23" Air Base Group, and advanced ele- 
ments of the 36BS, arrived at Elmendorf. This reorganization went 
moothly due to the excellent organization of Maj. Davis. On 3 
March the Alaska Defense Force was redesignated as the Alaska 
Defense Command, and the talented and deserving Davis was rec- 
ommended for promotion to Lt. Colonel, but was denied. On 14 
March the ground echelon of the 73BS disembarked at Seward, 
followed two weeks later by 73BS CO Capt. Jack Donohew, who 
rived with eight B-18s after an uneventful three day flight from 
McChord. The ground echelon of the 36BS arrived at Seward on 
March, followed on 26 May by six B-18As led by Maj. William 
Eareckson. The B-18As had been winterized at Sacramento Air 
Depot and flown for a publicity stop at McChord, and then touched 
lown at Prince George, British Columbia, White Horse, Ladd Field, 
ind Elmendorf. These were to be the last aircraft that Maj. Davis 
ould receive in 1941, as Alaska continued to be the proverbial 
nd geographically appropriate low man on the totem pole as far as 
\AC priorities were concerned. Davis had to manage with his ob- 
olete 15 B-18s and 20 P-36s, and the 2,087 men on hand in June. 
Under the outstanding direction of engineer Capt. Benjamin Talley 
ubstantial progress was being made on Elmendorf, as most tem- 
orary buildings were completed, and foundations were laid for the 
rmanent quarters and administration buildings. A large 60 x 4,980 
ot section of the runway had been paved, and one of the three 
rge permanent hangars was completed. 
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By July only 10 of the B-18s and 15 of the pursuits remained 
in service, mainly due to accidents, and the lack of maintenance 
facilities and parts. Davis named Eareckson to manage the training 
of the “cheechako” (greenhorn) Alaskan pilots. In order to take 


advantage of the long arctic summer days and lack of aircraft, 
Eareckson divided the training schedule into two shifts to prepare 
his pilots for Alaskan-style flying. The first group awoke early and 
flew until 1100, and then relinquished their aircraft to the second 
group, who slept late and flew until dark. Eareckson initially called 
on the celebrated Alaskan bush pilots, who were of great help in 
tutoring the inexperienced AAC pilots, who became adept at Alas- 
kan operational flying through hours of practice missions using in- 
strument flying and dead reckoning navigation. Nonetheless, both 
Buckner and Davis were concerned about the ability of their small 
obsolete air force to ward off any resolute enemy attack. 

During 1941 one of the responsibilities of the B-18s was to fly 
support for the 1“ Photographic Squadron out of Grey Field, Fort 
Lewis, WA. During the summer of 1941 the Squadron was assigned 
to photograph potential airfield sites, and the route of the Alaskan 
Highway. While returning the photo squadron personnel and equip- 
ment back to Washington after its summer assignment, a B-18 pi- 
loted by Lts. Edward Clark and Gene Yarborough had its engines 
quit near Prince Rupert. The heavily loaded aircraft lost altitude, 
but Clark was able to land it on a sandbar at low tide. The passen- 
gers and equipment were removed before the tide returned, and 
Clark and his crew tried to waterproof the aircraft, which was well 
known for being able to float. After the tide came in the Royal 
Canadian Air Force sunk a barge under the floating aircraft, and 
when the tide receded again the barge was sitting on the bottom, 
cradling the B-18 on its deck. The water that sunk the barge was 
pumped out, and on the next high tide the barge with the B-18 on 
board was floated and towed to Seattle, where it was repaired at the 
Boeing factory. 
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As fall 1941 arrived tensions between Japan and America in- 
creased, but the Alaska Defense Command remained low on the 
AAC and Navy defense priority lists, even though there were now 
nearly 35,000 men in Alaska. Brig.Gen. Carl Spaatz, Chief of the 
Air Staff, had realized that Alaska would be a theater of air, rather 
than ground operations, and recommended that an Alaska Depart- 
ment be established under an Air Corps general. Gen. DeWitt, not 
wishing to reduce his authority, petitioned the War Department, and 
he was to retain control of the Alaska Defense Command for the 
next two years. Davis, still a Major, and as Chief of Aviation of the 
Alaskan Defense Command, had insufficient command authority 
over the air units. To give him more control the Air Field Forces, 
Alaska Defense Command was created on 29 May. This depart- 
ment gave him control over training, maintenance, planning, and 
the implementation of defense plans. However, the 23" Air Base 
Group and associated air support units continued under the control 
of the local commander at Fort Richardson, and thus Davis had no 
immediate control over the ground units that supported his air op- 
erations. Fortunately two members of Arnold’s staff, Col. Frank 
Kennedy and Lt.Col. Harold Clark, made an inspection tour in 
August, and found that Davis’ situation was unacceptable, and again 
recommended that the Alaska Defense Command be made a sepa- 
rate theater of operations under an AAC general, and that Davis be 
given more authority. Again the first recommendation was refused, 
but the deserving Davis was finally promoted to Lt. Colonel and 
CO of the Alaska Defense Command, and given authority over the 
ground units. In this change, Maj. Eareckson was named commander 
of the 23" Air Base Group, replacing Maj. John Davison, who was 
named Davis’ assistant. Maj. Norman Sillin replaced Eareckson as 
CO of the 28CG, and Maj. Donald Titus took Davis’ old post as 
Chief of Aviation, Alaska Defense Command. 

During 1941 construction at Elmendorf continued, and by year’s 
end there were two 5,000 foot paved runways and two 400 x 4,000 
foot paved parking areas. Mechanics no longer had to work out- 
doors in subzero cold and then eat and sleep in tents, as the three 
large arched hangars were completed, and all personnel were housed 
in barracks. Even though he had more authority and more runways, 
Davis had only six of his original 15 B-18s in service: five had 
been damaged in accidents, and the others were out of commission 


By the end of 1941, Elmendorf’s two main runways and three large hangars 
were completed, and all personnel were housed in barracks. However, con- 
ditions were harsh, and only six of the original 15 B-18s were still in commis- 
sion. (USAF) 


for a number of reasons, mainly attributed to hard use. The P-36s of 
the 18PS were experiencing similar problems due to lack of spare 
parts, and several accidents involving structural failure. In mid- 
August two more of the B-18s and half a dozen P-36s were grounded 
for lack of spark plugs that became readily fouled in the damp Alas- 
kan weather. Navy Air was in even worse shape, operating a King- 
fisher at Sitka and a Grumman Duck at Kodiak, their only aircraft 
in service. 

On 22 June 1941 Hitler began Operation Barbarossa, the in- 
vasion of Russia, and rapidly advanced toward Moscow. On 3 July 
Gen. Marshall, fearing a Russian collapse, issued an alert that the 
Japanese under its Tripartite agreement with Germany might choose 
to capture Russian Pacific bases. The alert demonstrated the inad- 
equate state of Alaskan preparedness, as it took four days for the 


The B-18 aircrews flew many tedious hours 
without tangible result, but they did gain impor- 
tant training flying hours over water; an experi- 
ence that would be of immeasurable value later 
while flying in other aircraft in the notorious 
weather in the Aleutians. (USAF) 
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Alaska Defense Command to inform all the bases in its command 
of the warning. During the alert the question of which service had 
the authority over Alaskan off shore patrols again surfaced. Since 
the Navy air units were more than stretched thin, Navy CO Adm. 
Ralph Parker approved the transfer by Buckner and Davis of the B- 
18s of the 73" and 36" Bomb Squadrons to Nome to patrol the 
Bering Sea. The aircrews flew many tedious hours without tan- 
gible result, but they did gain important training flying hours over 
water, an experience that would be of immeasurable value later 
while flying other aircraft in the notorious weather in the Aleutians. 
After the B-18s accumulated 5,000 hours over the inhospitable 
Bering Sea the worn bombers were withdrawn back to Elmendorf. 
Despite Parker’s approval of the B-18 Bering patrols, his superiors 
stressed that it was the Navy’s duty to patrol over water, and the 
Army’s over land. Army man DeWitt, protecting his turf, or water 
in this case, ordered Buckner to continue his Alaskan off shore pa- 
trols. In response the Navy dispatched more PBY-S patrol aircraft 
to Alaska, deploying Washington state-based VP-41 and VP-42 to 
Alaska. Soon it became apparent that the focus of the Japanese threat 
was to the islands in the Aleutian chain, where the Navy had estab- 
lished its presence at Kodiak and Dutch Harbor Naval Stations. 
However, these stations were located on the eastern end of the Aleu- 
tian chain, and the western islands of Adak, Kiska, and Attu were 
vulnerable. DeWitt and Buckner concurred with Parker and the Navy 
that the Navy was responsible for the defense of the Aleutians, and 
the AAC would be responsible for the rest of Alaska. However, the 
Army wished to build a base on Otter Point, on Unimak Island, 
which was located northeast of Dutch Harbor. Both the Navy and 
War Department opposed this base, but DeWitt insisted that it would 
protect Dutch Harbor, and sent Davis out to survey the site. Finally, 
in late November the Otter Point base was approved. 

The attack on Pearl Harbor had little immediate effect on the 
Alaskan Defense Command, other than a frenzied alert the day of 
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/hen the early B- | 8Bs arrived in Alaska they were 
their natural aluminum finish, but later arrivals 
ime painted in Olive Drab. (USAF) 
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the attack at Elmendorf and Ladd, and then for several days there- 
after, as the outer bases were notified. On the 8" Buckner sent up 
six B-18s and 12 P-36s to patrol, and also to protect them from 
being caught on the ground in case the Japanese attacked, but this 
precaution eventually lapsed, and patrols were reduced. With war a 
reality, Buckner and Davis realized that their meager air force was 
helpless against any attack, and petitioned the AAC Chief of Staff, 
stating that they would rather have one bombardment squadron than 
an infantry division, as “the enemy is always at a disadvantage when 
he is on the water and we are on the land.” After the Hawaiian 
attack, all military dependants and construction workers were evacu- 
ated from Alaska, and there was a concerted restriction of informa- 
tion from the media. Fortunately, nothing threatening would occur 
in Alaska until June 1942, when all of Alaska went on high alert as 
the Japanese attacked Dutch Harbor and captured the Aleutian is- 
lands of Attu and Kiska. 

After Pearl Harbor Gen. Arnold and his staff recommended 
that Buckner be replaced by an Air Corps general, who would be 
more familiar with air operations, but again DeWitt, supported by 
his long time crony Gen. George Marshall, maintained that “in- 
stead of unity of command, it was essential that the most cordial 
cooperation be maintained.” Again the personality factor prevented 
a unified Alaskan command, which would plague the conduct of 
the upcoming Aleutian campaign. However, Lt.Col. Davis’ com- 
mand improved when his personnel were released from its many 
administrative duties and base defense, which was correctly trans- 
ferred to the Army infantry. A major step forward came on 28 De- 
cember, when the War Department created the Alaskan Air Force, 
which replaced the localized two month old Alaska Defense Com- 
mand. The Alaskan Air Force was now a prescribed unit, and Davis 
had more authority, as he reported administratively to DeWitt, and 
operationally to Buckner. Also, the AAF (the AAC had been redes- 
ignated as the Army Air Force, AAF, on 20 June) notified Davis 
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that winterized B-26 medium bombers and P-40 fighters were on 
their way, along with five Douglas C-53 transports. By late De- 
cember the 11" Fighter Squadron and 77" Bombardment Squadron 
were ordered to be deployed to Alaska. The 18" Fighter Squadron 
was scheduled to receive P-40Es to replace their P-36s; the 36" 
Bombardment Squadron would replace their few remaining B-18s 
with B-17Es; and the 73 Bombardment Squadron would receive 
the B-26s. The 77" was a B-18 unit, but soon was equipped with 
the hot new Martin B-26A Marauder at McGowen Field, ID. The 
Marauder had a high landing speed and a tricycle landing gear which, 
with its relatively short range, made it unsuitable for Alaskan air 
operations, and it would be withdrawn from the theater in late 1942. 
The arrival of these new types was sorely needed, as the Alaskan 
Air Force aircraft reserves were further depleted when a P-36 en- 
gine malfunction caused a pilot to bail out, and when one engine on 
a B-18 quit on take off and totaled the aircraft, killing one crew- 
man. The new aircraft were used for desperately needed training, 
as the newly arriving pilots had mostly trained in good weather 
climates, and their deployment was a failure until the old Alaska 
hands trained the new pilots. 

The old B-18s were sent to Kodiak Island with the 36BS, com- 


manded by Capt. Russell Cone, where they patrolled the Gulf of 


Alaska and the North Pacific aided by PBY-5As of VP-42. The B- 
18s flew the inner search pattern, while the PBYs, equipped with 
new search SCR-521 radar, flew the larger outer pattern. Later two 
B-17s and three LB-30s (B-24s) arrived, allowing the 36" to ex- 
tend its search pattern. While at Kodiak Capt. Cone and Capt. Donald 
Dunlap flew several flights in April to Otter Bay to determine if the 
airfield could accommodate heavy aircraft for the upcoming cam- 
paign against the Japanese in the Aleutians. The take offs and land- 
ings were an adventure, as the field was covered with Marston steel 
matting that flexed or rolled up when an aircraft landed on it. The 
condition of the field was improved, and in mid-May a B-17 was 
able to land there, and finally the 54FS and 406BS were stationed 
there. 


The old B-!8s were sent to Kodiak Island with the 36BS, where they pa 
trolled the Gulf of Alaska and the North Pacific, aided by PBY-5As of VP-42. 
The B-1|8s flew the inner search pattern, while the PBYs, equipped with new 
search radar, flew the larger outer pattern. Pictured is a B-18 parked next to 
a B-26, whose more advanced communications system is being utilized as a 
control tower. (USAF) 


The 406" Bombardment Group had been activated on 15 Janu- 
ary 1941 at Fort Douglas, UT, as the 16" Reconnaissance Squad- 
ron. The unit moved to McGowen Field, ID, in early 1941, equipped 
with B-18s for only a short time in late 1941, and in early 1942 was 
equipped with B-26s, keeping a few B-18s. In late January 1942 
the squadron had their B-26s assigned to other units, and was 
equipped with Lockheed A-29s, which were modified Hudson IIIs 
originally intended for Lend Lease to Britain. The squadron was 
sent on anti-submarine patrols, and on 22 April redesignated as the 
406BS. Maj. Douglas Courtney, CO of the 406BS at Paine Field, 
WA, was notified by Col. John Hart, 42BG Commander, at 1100 on 
2 June 1942, and ordered to assemble his crews and aircraft imme- 
diately for a month’s temporary duty in Alaska. The 406" had only 
a few aircraft available, as it had been released from anti-subma- 
rine patrols in A-29s on 4 May, and was to transition to B-25s. At 
the time the squadron had six A-29s, two B-18s, and two B-25s on 
loan for transition training. Hart informed Courtney that he was 
immediately dispatching ten more A-29s and two more B-18s to 
Paine Field. Four hours after his first orders Courtney sent Capt. 
Henry Mitchell with a flight of four B-18As and the most airwor- 
thy of the A-29s to Alaska. The route took the unit to Great Falls, 
MT, and across the Canadian border to Calgary, then Edmonton, 
Fort Nelson, White Horse, and into Alaska to Ladd Field. At Ladd 
Field they flew to Elmendorf and Kodiak, where they were greeted 
with disappointment, as Kodiak had been informed that the 406" 
was a B-25 unit. Once the B-18s arrived they were reluctantly put 


into service with the A-29s on anti-submarine patrols over the Gulf 


of Alaska and the Bering Sea until their B-25s arrived. What was to 
be a temporary 30 day duty extended to 17 months! The 406" also 
flew anti-submarine patrols over the Bering Sea, as Courtney sent 
two B-18s to Nome and Naknek. The detachment remained at Nome 
fora month from 30 June 1942, when it was relieved by the 404BS. 
A detachment of A-29s and B-18s led by Capt. James McCall was 
based at Naknek, in southwestern Alaska, from 20 June until 18 
November 1942, when it was transferred to Thornborough Field at 
Cold Bay until | May 1943 flying patrols, maritime escort, and 
other special missions. Another detachment of A-29s and two B- 
18s under Capt. M.F. Itz was stationed at Yakatut from 21 June 
1942 to 22 July 1943. These anti-submarine detachments were gen- 
erally classified by their participants as not only miserable and 
monotonous, but also a waste of time, as the enemy submarine ac- 
tivity in the area was nil, despite the fact the Japanese submarines 
could have been successful, as there were many targets available. 

Flying in the Alaskan weather was always an adventure, as 
there were days of thick fog interrupted by icy rains or snow, often 
driven by “williwaw” winds. These unexpected gale force winds 
swept the Aleutians and buffeted aircraft, and their damp air fouled 
carburetors and coated wings with ice. Most patrols were forced to 
be flown above the fog and clouds, which were punctuated by oc- 
casional volcano tops, but prevented spotting any enemy vessels 
below. Large local mineral deposits deflected magnetic compasses, 
so that even experienced pilots lost their way and ran out of fuel 
before returning to base. There was a lack of radio beam navigation 
facilities, so lost pilots could not “fly the beam,” which was navi- 


gating by tuning their radios to directional beams from airfields of 
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This photo shows a crude attempt to paint a B 
1942, 


8 with white snow camouflage in spring 


(USAF) 


a known location. The runways and taxiways were usually muddy 
in the spring, summer, and fall, and icy in the winter, and aircraft 
and personnel were chronically mired in mud. If these conditions 
made flying bad, they made living conditions even worse. Tents 
were constantly blowing down, and the bomber crews often slept 
in their aircraft to stay out of the weather. The food was mostly 
tinned—chili, corned beef, Spam, and powdered eggs—and served 
in damp, draughty mess tents. 

Lt.Col. Davis was the senior officer in Alaska, but had no ten- 
ure, and with the formation of the 11" Air Force a general officer 
was mandatory, as commander. Lt.Col. Davis was too junior to be 
considered for another promotion, and he was replaced by Col. 
Lionel Dunlap on 17 February 1942; Davis became his Chief of 
Staff. On 8 March Dunlap was replaced by Col. William “Bruce” 
Butler, who became a Brig. General a short time later, and Davis 


n Alaska was a dangerous practice, and each aircraft was equipped 
extensive emergency equipment. (USAF) 


was promoted to full Colonel, and assigned as Butler’s Chief of 
Staff. The stern Butler faced the problem of resentment from Alas- 
kan personnel, who felt that the likable and easy going Alaskan 
veterans, Davis and Eareckson, had been short changed in promo- 
tions, and would be better suited for Alaskan command. To compli- 
cate matters, Butler also faced the old nemesis of Alaskan air com- 
manders, the shortage of pilots and aircraft. 

As the months passed so did the B-18; the remaining few were 
used as squadron hacks and transports. The last B-18 reported lost 
in Alaska was on 16 February 1944, when #37-630 went missing. 
The B-18’s final plight in Alaska was to slowly fade into oblivion, 
as records of their demise were not kept. Some were probably flown 
back to the States before they gave out altogether, while others were 
abandoned, as there were no spare parts, or were just not worth the 
effort to repair. 


ler (left) was appointed as the CO of the new 
` the popular and “Alaska experienced” Maj. William 
Everett Davis. The stern Butler faced the problem 


of resentment skan personnel, who felt that the likable and easy 
going Alaskan veterans (Davis and Eareckson) had been short changed in 
promotions. To complicate matters, Butler also faced the old nemesis of Alaskan 


air commanders, the shortage of pilots and aircraft. (USAF) 
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By mid-1943 the fortunes of Germany’s U-Boats had turned, 
and in “Bloody May” alone the Kriegsmarine had lost 41 U-Boats, 
and had another 37 damaged due to the improvements in Allied 
weapons and tactics. This marked the first time that U-Boat losses 
exceeded merchant ship losses. In a memorandum issued in June 
1943, Adm. Karl Doenitz, head of the Kriegsmarine, recognized 
this reality: 


“The war at sea is at present characterized by a decrease in 
victories of our navy against enemy merchant shipping. The princi- 
pal exponent of this type of warfare, the U-Boat, is limited in op- 
erational capacity by the ever growing strength of the enemy’s anti- 
submarine defenses and in particular by the enemy air force, using 
yet unknown equipment and weapons.” 


Once America was drawn into the war, German U-Boats were 
prowling unchecked off the northeast American coast, and soon 
moved south into Caribbean waters. America needed a well-built, 
dependable aircraft to fly maritime reconnaissance, but the Flying 
Fortresses and Liberators were in high demand and short supply, 
and could not be spared for such a relatively mundane purpose. At 
the time the B-18 had not found a niche, as it was an outdated sec- 
ond line bomber waiting for obsolescence, but there were a large 
number of B-18 and B-18As available. A total of 122 of the B- 
18As were modified at Air Force modification depots and converted 
into the B-18B. Of the 122, 79 had MkIV magnetic anomaly detec- 
tion (MAD) equipment installed in a tail boom. The B-18B was the 
first aircraft in the war to be equipped with SCR-517 centimetric 
air-to-surface vessel radar (ASV), with a scanner enclosed in a ra- 
dome. Other equipment tested was the absolute altimeter, LORAN 
(LOng Range Aid to Navigation) airborne microwave radar, radio 
sonic buoy, and improved depth charges. These aircraft and weap- 


ons were in the vanguard of Doenitz’s “unknown air equipment 
and weapons” that plagued his U-Boats. 


The German U-Boat 

Type VILA/B/C/D/F 

At the start of the war in 1939, the German U-Boat Command (BdU) 
had only 56 commissioned U-Boats, of which 39 were operational, 
but of these only 22 were the 220 foot long and 20 foot wide, 750 
ton (surfaced) ocean-going Type VIIB. This single hull type was 
capable of a maximum surface speed of 17 knots, and a maximum 
range of 8,500 miles at 10 knots, and was capable of diving to 300 
to 600 feet. Submerged, the Type VII had a limited battery life that 
allowed it a range of 90 miles at four knots, and maximum under- 
water speed of eight knots for a short time. It was armed with five 
torpedo tubes, carried 14 torpedoes (a combination of G7e electric 
and some G7a steam torpedoes), and mounted an 88mm deck gun; 
it also mounted on the conning tower either a brace of small caliber 
machine guns, or a 20mm cannon. It had a crew of four officers and 
40 to 44 men. Since the U-Boat had restricted submerged speed 
and range it spent most of its time on the surface, and its fundamen- 
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The oceangoing single hulled Type VII U-Boat was 
220 feet long and weighed 750 tons (surfaced). It 
was armed with five torpedo tubes, and carried 
14 torpedoes. This type was capable of a surface 
peed of | 7 knots, with a maximum range of 8,500 
miles at 10 knots, and could dive to 600 feet. Sub 
merged, the Type VII had a limited battery life that 
allowed it a range of 90 miles at four knots, and 
naximum underwater speed of eight knots for 

hort time. It had a crew of four officers and 40 to 


6 men. (USN) 


tal defense from surface or air attacks was to be alert and dive to 
safety, which took just under a minute. In 1942, with the increase in 
Allied air attacks the Germans equipped their U-Boats with a spe- 
cial platform fitted aft of the conning tower to carry 20mm cannon 
capable of firing 150 rounds per minute, and two to four 7.9mm 
machine guns, which proved to be ineffective, except as a deter- 
rent. The most successful Type VII was U-48, which sunk 53 mer- 
chantmen of 304,000 tons under five captains on 12 patrols. 


Type [XA/B/C/C40/D- 1/D-2/D-42 

rhe 254 foot long by 22.25 feet wide, 1,050-1,150 ton (surfaced), 
double hulled, Type IX ocean-going U-Boat was armed with six 21 
inch torpedo tubes and carried 22 torpedoes. It was armed with a 
105mm deck gun and a 37mm and 20mm AA gun on the conning 
tower. It had a range of 12,000 to 13,800 miles at 10 knots (maxi- 
mum 18 knots), and a submerged range of 68 miles at four knots 
(eight knots maximum). This type was crewed by four officers and 
+4 to 50 men. The IXs sank more tonnage per boat than any other 
type. The most successful Type IX was U-123, which sunk 44 ships 
of 225,000 tons on 13 patrols. 


oceangoing double hulled Type IX U-Boat was 254 feet long and weighed 
0-1,150 tons (surfaced), was armed with six torpedo tubes, and carried 
torpedoes. It had a range of 12,000 to | 3,800 miles at 10 knots (max 
18 knots), and a submerged range of 68 miles at four knots (eight 
ts maximum). This type was crewed by four officers and 44 men. (USN) 


The Type VII U-Boat vs. the Type IX 

The Type VII was the workhorse of the U-Boat fleet, and the larg- 
est single class built in submarine history. During the war the BdU 
was supplied with 709 VII U-Boats, of which 665 were C-types, 
while only 159 IX boats of all types were built (there were 1,171 U- 
Boats of all types commissioned during the war). 

The Type IX U-Boats were considered to have relatively me- 
diocre combat qualities when compared to the older Type VII de- 
sign. The IX was characterized by its broad beam and large deck, 
which carried a large and more visible conning tower, and was nick- 
named the “Seekuhe” (sea cow) by its crews. The IXs were so large 
and cumbersome that they could not dive in daylight operations off 
much of the eastern U.S. coast, as shallow water extended to the 
east over 100 miles, and ended at the continental shelf. The [Xs had 
to move into the shallow waters at night, and then flee back to the 
deep waters off shelf before sunrise. The VII was over 300 tons 
lighter, and dimensionally smaller than the IX, giving it a lower 
silhouette, and making it more maneuverable on the surface and 
underwater; they were also more stable in maintaining depth under 
water, and thus less easily located by detection apparatus. The VII 
dove faster, reaching 43 feet in 30 seconds, while the IX required 
35 seconds to reach the same depth. The five second difference 
meant that a B-24 would be 2,000 feet closer to the IX U-Boat on a 
depth charge run. The IX was more complicated, and thus more 
susceptible to depth charge attacks. Doenitz and the BdU favored 
the VII (and constructed more), as the IX required more raw mate- 
riel, time, and work force to construct, and it was estimated that 
two Type VIIs could be built for every Type IX. 

Due to their great range, endurance, and increased torpedo and 
surface armament, the Type [Xs gained success out of proportion 
of their numbers, particularly early in the war, as they were able to 
act as individual commerce raiders against defenseless merchant- 
men in distant areas such as the Caribbean, where they were opera- 
tional in numbers nearly equal to the VIIs. Although the 141 IXC 
U-Boats comprised only 12% of the total U-Boat force, they ac- 
counted for nearly 37% of the total Allied shipping losses to U- 
Boats. However, the IXs suffered heavier losses proportionately, 
and in some months numerically than the VIIs, particularly after 
the Allies upgraded their convoy defenses, causing the [Xs to sub- 
merge and become more vulnerable than the VIIs. 
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TYPE VIIC 


TYPE VIIC (1942 Configuration) 
Displacement - 769 tons surface/ 871 tons submerged 
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Dimensions 220% x 20% x 15% Feet 
67 x 6 x 4.8 Metres 
Armament - One 88mm, One 20mm AA, 
Five 21 inch torpedo tubes (4 forward 1 aft) 
Torpedoes - Twelve 21 inch 
Machinery - Two Shaft diesel/electric motors BHP/SHP 2800/750 
es: Speed - 17 Knots surface/ 7.6 Knots submerged 
=a" < Bunkers and Range - Oil fuel 113.5 tons - 9,400 nms at 10 kts 
=D Complement- 44 s 
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TYPE LXC (1943/45 Configuaration) 
* Extended conning tower and enhanced AA armament 
Displacement- 1120 tons surface/ 1232 tons submerged 


Dimensions- 252x 22% x 15% Feet 
76.8 x 6.8 x 4.8 Metres 
Armament - One 37mm mounting, Two twin 20mm mountings 
* Note - Main deck gun removed 
Six 21 inch Torpedo Tubes ( 4 forward, 2 aft) 
Torpedoes - Twenty-two 21 inch 
Machinery - Two shaft diesel/electric motors BHP/SHP 4400/1000 


Speed - 18.3 kts surface/7.3 kts submerged 
Bunkers and Range - Oil fuel 208 tons, 16,300 miles at 10kts 
Complement- 49-57 
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TYPE VII & TYPE IX U-Boats 


ASW Weapons 

LORAN and the Absolute Altimeter LORAN (LOng Range Aid 
to Navigation) 

In October 1940 American scientist Dr. Alfred Loomis proposed 
the use of shore based transmitters to send out electronic pulses as 
the basis for a new navigation system. In early 1941 Dr. Melville 
Eastham began work on the project at MIT’s Radiation Laboratory, 
and by September had completed a working example. The aircraft's 
LORAN set received radio signals transmitted from three known 
points, allowing the operator to locate his position to within four 
miles at a range of 1,200 to 1,500 miles from the transmitters. LO- 
RAN coverage extended over the Eastern Sea Frontier, Gulf Sea 
Frontier, and most of the Caribbean Sea and North Atlantic, allow- 
ing the effective assembly of anti-submarine forces. 

à The Philco AN/APQ-4 LORAN determined the geographic 
location of the aircraft by picking up LORAN signals from a known 
position on a grid. The LORAN was relatively simple, and could 
be used in bad weather until nearing target, when the more accurate 
airborne radar could make a fix. The relatively low frequency 
(1.950MHz) LORAN consisted of two units that together measured 
approximately | foot x 2 feet x 2.5 feet, and weighed about 80 
pounds. One unit was the power supply, and the other contained the 
oscilloscope display tube, receiver, and timing circuit. The oscillo- 
scope screen was about four inches in diameter, and would display 
both a stationmaster and associated slave signal. Shore-based trans- 
mitters Operating in pairs, typically separated by 400 miles, sent 
out pulsed and precisely synchronized radio signals. The receiver 
identified these signals by their radio frequency and repetition rate, 


with the time differential between the two signals measured in mi- 
croseconds. By consulting the LORAN charts for the area, the navi- 
gator identified from this pair of stations a line of position that lo- 
cated the aircraft. On these charts there were lines of constant time 
for every pair of transmitting stations. The operator needed two 
successive fixes to determine ground speed, drift, and ETA. The 
LORAN’s nighttime range was more than its theoretical daytime 
range. An experienced operator could get a fix in three minutes, 
and on a 1,400 mile mission have a minimum error of 28 miles. 


Absolute Altimeter 

The Radio, or Absolute Altimeter, utilized a modification of micro- 
wave radar to determine the aircrafts altitude, replacing the less 
accurate barometric altimeter that responded to barometric changes, 
and could give incorrect readings in areas of irregular barometric 
pressures. An incorrect reading could be devastating in a blind land- 
ing approach, or could foil an otherwise well conducted low level 
attack. The Absolute Altimeter was accurate to within 10 feet at 
altitudes of less than 400 feet. It allowed the aircraft to fly safely as 
low as 50 feet in a low level attack, and became standard AAF anti- 
submarine equipment by May 1943. 


Magnetic Anomaly Detector (MAD), Retrobombs, 

and the Sonobuoy 

While Airborne Surface Vessel Detection (ASV) radar promised to 
detect surfaced U-Boats, a technique needed to be devised to find 
submerged U-Boats, and the solution seemed to point toward a 
Magnetic Airborne Detector (MAD). When a ship’s steel hull is 
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Since magnetic fields, unlike radio waves, were 
unaffected by their passage through earth or wa- 
ter, the Magnetic Airborne Detector (MAD) was 
based on magnetometers used by mining com- 
panies. The MAD detected distortions in the 
earth's m tic field that would indicate large 
inderground mineral deposits, and were adapted 
to locate small objects, such as submarines. (USAF ) 


constructed it undergoes heating by welding and impact through 
riveting. Ferrous metal is comprised of clusters of iron molecules 
called “domains,” each of which is a minute magnet with its own 
north-south magnetic field. Normally these domains are arranged 
randomly, but with heating and hammering they tend to align them- 
selves, so that their south poles point north and their north poles 
point south, so that the accumulative effect is that the ship’s hull 
acquires a permanent magnetic field that is quite substantial in com- 
parison to the earth’s magnetic field. Also, the steel in a ship’s hull 
causes the earth’s lines of force, called “flux,” to move out of their 
normal positions, and be concentrated at the ship, which is called 
he “induced field.” The ship’s total magnetic field (“magnetic sig- 
lature”) at any point on the earth’s oceans is the sum of its perma- 
nent and induced magnetic fields. The earth’s natural magnetic field 
does not always run in straight north-south lines, but weaves in 
laces to the east and west, and dips at different angles to the hori- 
zontal. These directional and dips in the area of a large mass of 
‘errous matter are measurable by a sensitive magnetometer. An air- 
Jorne magnetometer was to detect a metal submarine in the earth’s 
magnetic field. The depth at which a submarine can be detected is a 
unction both of the size of the submarine, and how close to the 
water’s surface the magnetometer is flown. Since magnetic fields, 
unlike radio waves, are unaffected by passage through earth or water, 
prewar investigation on a Magnetic Airborne Detector was based 
on magnetometers used by mining companies to detect distortions 
in the earth’s magnetic field that would indicate large underground 


e up of MAD aircraft tail antenna, which was placed as far as possible 
the aircraft's magnetic field. (USAF) 


mineral deposits. However, contemporary devices could not locate 
small objects, such as submarines. 

Late in 1940, Dr. Victor Vacquier of the Gulf and Research 
Development Company introduced the “saturable-core” magnetom- 
eter for mineral prospecting, which was two to three times more 
sensitive than previous types. Early in 1941, the National Defense 
Research Committee (NDRC) recognized the potential of Vacquier’s 
device, and began its development for anti-submarine warfare. The 
detection of a submarine presented the NDRC with a very chal- 
lenging dilemma, as Vacquier’s device had to measure the distor- 
tion of a comparatively minute ferrous object like a submarine in 
comparison with the earth’s powerful magnetic field. The strength 
of the earth’s magnetic field varies with the distance from the poles 
(e.g. latitude), but averages about 50,000 gammas, while the mag- 
netic field of the World War II U-Boat was only 10 gammas at 400 
feet. This strength decreased with the cube of the distance, so that 
at twice the distance (800 feet) the sub’s magnetic field was only 
1.25 gammas. In addition, there were other problems to contend 
with involving the aircraft and equipment. If the magnetic detector 
in the search aircraft were not kept in alignment with the earth’s 
magnetic field to within only 0.1 degree, its sensitivity would drop 
off noticeably. Because the metals used in constructing the aircraft 
would interfere with the device, it had to be positioned in the fur- 
thest end of the tail or wing tip, and ferrous components had to be 
replaced with non-ferrous ones. Even so, the range of the NDRC 
device was so short that the search aircraft had to fly at 100 feet, 
and directly over a submarine submerged at 300 feet to locate it. 
This drawback meant that the device could not be used at night or 
in poor visibility for fear of colliding with the ocean’s surface. 

The next investigation of a MAD device was started in early 
1942 by Westinghouse and the Airborne Instruments I /aboratory. 
Trials began in the spring using Navy patrol aircraft and airships, 
and when German U-Boats appeared off the U.S. East Coast the 
MAD apparatus was used operationally for the first time, but only 
for a short time, as the Germans shifted their U-Boats to southern 

waters. Trials showed the range of the MAD to be very short, and 
the operator received signals of a contact only when he was di- 
rectly over the submarine. If depth charges were released at that 
time, the forward speed of the search aircraft would cause the depth 
charges to fall forward of the submarine’s location. Thus, it was 
obvious that a special bomb that would fall vertically, even though 
the aircraft was moving forward, needed to be developed. By mid- 
1942, Dr. Carl Anderson, the California Institute of Technology head 
of Aircraft Projects, developed a 35 pound Torpex filled, impact 
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fused “retrobomb” with a solid fuel rocket installed in its tail. Rocket 
propulsion had two characteristics that made it an ideal solution. 
Firing backwards, it would cancel out the forward motion of the 
aircraft, and having no recoil, relatively large missiles could be car- 
ried without damaging the aircraft structure. Field trials were con- 
ducted using a B-18 bomber, and Dr. Anderson described a test 
flight flown by a Douglas test pilot to the Goldstone test facility: 


“One day one engine was sputtering and popping, but the test 
pilot said, ‘Well let’s go.’ The other engine quit right after take off, 
and that was a harrowing experience. But they patched that up and 
we did get out to Goldstone with it. When we got there, I asked the 
pilot how the airplane flew. He said, ‘Fine. It has a cruising speed, 
top speed, and stalling speed, all of 100 miles per hour.” 


The retrobomb went into service in mid-1943. When a MAD 
operator made a contact he fired the retrobombs, and the rockets 
propelled the bombs backwards off their launching rails, bringing 
them to a mid-air stop. After their solid rocket fuel was expended 
the bombs would drop vertically into the water over the submarine. 
A B-18 could carry 16 under wing retrobombs, eight under each 
wing on special launching rails, while a PBY could carry 24, 12 on 
each wing. They were launched in salvoes of eight—four from each 
wing—with a second salvo of eight—again, four from each wing— 
being launched automatically a half second later (followed by an- 
other eight in another half second on the PBY installation). The 
retrobomb launchers were divided into groups of three, with each 
group being set at a slightly different angle, so that the bombs from 
each salvo hit the water in a line about 100 feet long, and at right 
angles to the aircraft’s line of flight. The half second intervals be- 
tween salvoes gave 90 foot spacing between these lines. Before the 
attack was initiated the crew tracked the submerged submarine with 
smoke markers so that they could attack it lengthwise, hopefully 


resulting in at least two of the bombs exploding over the target. Of 


A B-18 could carry sixteen 35 pound retrobombs, 
eight under each wing. When a MAD operator 
made a contact he fired the retrobombs, whose 
rockets propelled the bombs backwards off their 
launching rails, bringing them to a mid-air stop. 
After their solid rocket fuel was expended the 
bombs would drop vertically into the water over 
the submarine. (USAF) 


the 122 B-18Bs, 79 had MkIV magnetic anomaly detection (MAD) 
equipment installed in a tail boom. l l 
The British Admiralty established a special committee for anti- 
submarine measures headed by Dr. Patrick Blackett. In May 1941 
the committee proposed an expendable sonar buoy that could be 
dropped from ships to listen for trailing submarines. Tests showed 
the idea to be practicable, but due to limited funding the British 
abandoned the idea. Fortunately, RCA had supplied the sonar buoy 
prototypes and continued the tests with the Navy, that found when 
using MAD equipment the operator had problems distinguishing if 
the object detected was indeed a submerged submarine or another 
metallic object, such as a wreck. To remedy the problem, the Co- 
lombia University’s Undersea Laboratory at New London, CT, de- 
veloped a passive hydrophone buoy with a radio transmitter based 
on the RCA design designated as the AN/CRT-1 sonobuoy. The 14 
pound cylindrical, 3.75 foot long, and 4 inch diameter device con- 
sisted of a small floating transmitter under which a hydrophone 
was suspended on a cable. The parachute at the top of the buoy 
slowed its fall, and on impact with the water the hydrophone’s 24 
foot long connecting cable was released, and the buoy’s batteries 
were turned on. The cable had to be long enough so that the sounds 
of the waves splashing the canister would not interfere with any 
faint U-Boat propeller sounds. Underwater sounds were transmit- 
ted to the floating transmitter, and then to an operator in the aircraft 
patrolling overhead, who listened to the sonobuoy’s HF transmis- 
sions on a special receiver. The operator had the challenging job of 
trying to decipher U-Boat sounds from those produced by the sea 
and its inhabitants. 

The range of the hydrophone depended significantly on condi- 
tions, but the U-Boat’s propeller had to be turning to produce cavi- 
tation, which is the sound of bubbles produced by a turning of pro- 
pellers, and varied with depth (i.e. more depth meant lesser cavita- 
tion). Detection could be as high as 3.5 miles if the U-Boat were 
moving at seven knots submerged at 60 feet in calm water, or as 
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little as 300 feet if the U-Boat were moving at three knots at a depth 
of 250 feet in a rough sea. The early sonobuoys were non-direc- 


tional, and the operator was unable to determine the direction of 


the noise’s origin. To obtain an approximate location of possible U- 
Boat noises it was necessary to lay a pattern of five sonobuoys. The 
life of the batteries was about four hours, and to prevent the enemy 
from recovering a buoy, a stopper was slowly dissolved by seawa- 
ter, and the buoy would sink once the batteries ran out. 

The first feasibility trials were held in March 1942 by the Navy, 
who launched the sonobuoy by boat, with its S-20 submarine act- 
ing as the target, and the blimp K-5 carrying the receivers. During 
the trials the operator in the blimp could hear the submarine’s pro- 
pellers at ranges up to three miles from the buoy. In June 1942 
Project Sail was initiated at Quonset Point for MAD system re- 
search and testing by the Naval Ordnance Laboratory and the NDRC. 
In July, the first so-called “fast drops” of sonobuoys were made by 
parachuting sonobuoys from a B-18 cruising at 120mph; after the 
success of the tests 200 units were ordered, and the AN/CRT-1 went 
into production in the fall of 1942. The first operational use of a 
sonobuoy was in August 1942, and the first U-Boat (U-568) sunk 
in conjunction with a sonobuoy occurred on 30 October 1942 bya 
145 Squadron RCAF Hudson. Some early sonobuoys were used by 
a few Caribbean B-18s. 

The MAD/Retrobomb/Sonobuoy combination had limited op- 
erational usefulness, as the U-Boats changed their tactics, and re- 
mained on the surface using an increased AA armament capability 
to fight it out, making it too dangerous for the attacking aircraft to 
‘ly directly over the bristling U-Boat to drop their retrobombs. 


Airborne Surface Vessel Detection (ASV) Radar 

Long Wave Radar ASV MkI 

Che British development of radar in the late 1930s is well known 
through the movies and documentaries on the Battle of Britain that 
show the massive “Chain Home” radar antennas, which gave the 
RAF “few” the forewarning that saved England. But the develop- 
ment of any airborne radar would be much more difficult. A radar 
transmitter requires an antenna to send out its signal, and a receiver 
needs an antenna to pick up that signal. The basic antenna is the 
dipole, which is reciprocal, being able to produce radar waves at a 
particular frequency, and also is effective in receiving them. The 
dipole antenna functions best if its length is half of the wavelength 
of the radar beam, so the objective in developing airborne radar 
was to develop a shorter wavelength beam. With the longer wave- 
length apparatus available to focus the beam in any direction, a 
large array of dipole antennas were required, which limited the num- 
ber and length of the dipoles. The airborne radar needed to be able 
to automatically sweep and sample manually guided radar with an 
\-scope, and was the first step toward ASV (airborne surface ves- 
sel) and AI radars (airborne intercept), which were essentially simi- 
lar. The next step was to develop 360 degree radar, which was dif- 
ficult, as a dependable rotary coupling system needed to be de- 
signed so that the electrical connections between the antenna Sys- 
tem and the radar electronics would rotate freely. Also, radar’s ac- 
curacy depended on the focusing (e.g. “spotlighting”) of the beam, 


as a narrow beam would pinpoint the direction of a distant target 
more accurately than a broad beam. 

In 1936 E.G. “Taffy” Bowen formed a team at the Telecom- 
munications Research Establishment (TRE) at Swanage to investi- 
gate airborne (AI) radar. Installing radar in aircraft was difficult 
due to the size and weight of the set and its antenna, its power sup- 
ply, and operating in cold and vibration. Bowen and his group solved 
most of the problems over the next year, and developed early ex- 
perimental sets of a very long 6.8 meters, which made the transmis- 
sion of narrow beams unfeasible, as most of the return was from 
the ground and limited AI radar to the height of the aircraft from 
the ground. In early 1937 during flight testing Bowen flew over the 
ocean, and discovered that ships could be detected at short ranges, 
and ASV radar was conceived. By the summer of 1937, TRE had 
developed shorter wavelength ASV radar that was based on the 
Western Electric 316A valve, which developed 100 watts of power 
at a 1.25 meter wavelength. This radar was installed in an Avro 
Anson, and first flown on 17 August 1937 in weather so poor that 
standard reconnaissance was impossible. The Anson was able to 
track the aircraft carrier HMS Courageous and aircraft taking off 
from her decks, the battleship HMS Rodney, and the cruiser HMS 
Southampton. However, this radar was not ready operationally due 
to antenna difficulties, along with administrative and priority prob- 
lems. As the European war approached in 1939 ASV and AI were 
given increased priority, and the wavelength was increased to 1.5 
meters, and two antenna designs were developed. One antenna de- 
sign utilized a dipole transmitting antenna with a reflector that sent 
a broad forward directed beam. Two receiving antennas that had 
overlapping polar diagrams were installed on the aircrafts wings. 
The target’s direction was ascertained by comparing the signals from 
the two receivers, which were displayed on a cathode ray tube that 
had a center vertical baseline, one to the right, and the other to the 
left of the vertical line. If the target was to the left, then the left 
receiver gave the stronger signal. The vertical time base displayed 
the distance to the target with a 1,000 ton vessel detected at ten 
miles, and an elevated coast line at up to 40 miles. 

In late 1939 a test was conducted using a Hudson of the Coastal 
Command 220 Squadron and RN submarine L 27. The submarine 
was detected broadside at three miles when the Hudson was flying 
at 1,000 feet, and later at six miles when flying at 6,000 feet. The 
encouraging results led the Coastal Command to equip 12 Hudson 
bombers of its 220, 224, and 233 Squadrons with the first ASV 
radar, designated as the ASV MKI, in January 1940. The radar had 
its fixed antenna located in the aircraft nose, and was only able to 
search forward. At 3,000 feet the MkI could detect a U-Boat at 5.5 
miles, but at 4.5 miles the target was lost in reflections from the 
water’s surface, called “sea clutter.” Flying at 200 feet was found 
to be more effective, as the U-Boat could be detected at 3.5 miles. 
and the sea clutter would not obscure the target until a half mile, 
but flying at 200 feet proved to be difficult to maintain by a pilot 
for long periods. The forward looking MkIs were greatly improved 
when a second antenna system was developed called the Long Range 
ASV (LRASV), which was a sideways looking system. The trans- 
mitter was an 18 foot long array of ten dipoles installed in five pairs 
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(later four) on top of the fuselage, while the two 12 foot receiving 
antennas were installed on the sides of the fuselage. Because of 
their length these antennae were nicknamed “stickleback” by the 
British. The nose or side antennas had to be used individually, but 
the side antennas could be quickly switched from side-to-side. Rou- 
tinely the side antennas swept ten miles on each side, so a patrol- 
ling aircraft flying at 125 mph could theoretically scan 20 miles on 
sach side, covering 2,500 square miles in an hour. This array gave 
a much better resolution and range (2.5 times better), and was able 
to detect a submarine at 10 to 15 miles. 

MKI reliability was poor due to inferior manufacturing quality 
control of its components. It required skilled tuning by a highly 
trained operator, and was difficult to maintain, and in practice was 
considered to be inadequate for U-Boat detection, but was very good 
for bad weather navigation, and for rendezvousing with convoys 
for escort duty. By 1940 some 200 sets were manufactured and 
placed in Coastal Command Hudsons and Sunderlands, but another 
radar system using a shorter wave length was needed. 


Long Wave Radar ASV MkII 

The MkI was replaced by the more reliable and better performing 
shorter wavelength ASV MkII, developed by the spring of 1940 by 
Pye Radio Ltd. and E.K. Cole Ltd. The MkII was very similar to 
the AI Mk4, and also operated at 176MH. Whereas early ASV sets 
required separate receivers and transmitters that used multiple sets 
of separate antennae, the MkII had an Aerial Coupler that used a 
motor driven switch to allow the transmitter and receiver to send 
and receive radar beams through a single set of antennas. The MkII 
had a more powerful transmitter than the MkI that could focus a 
narrow beam either through the nose, or the two new side scanning 
antennas placed one on the port, and the other on the starboard. 
However, a variation used a large antenna array placed on top of 
the fuselage. This array was used to sweep shipping lanes, or as a 
receiver beacon at ranges up to 90 miles. Radar returns were re- 
ceived through a new and more powerful receiver and indicator 


The Mkl ASV radar was replaced by the more reliable, and a better perform- 
ing shorter wavelength ASV Mkll developed by spring 1940. The Mkll re- 
ceiver used the early Range Azimuth screen (A-scope), which was an oblong 
screen with a vertical base line running down the middle, and all ground 
returns came up as blips from the bottom. (Pima) 


units. When the side scanners detected a suspected target the air- 
craft would turn at 90 degrees toward the target and switch on the 
nose radar and close. In tests flights at 1,000 feet the MkII could 
detect a surfaced submarine at 10 miles through its side antennas, 
or at seven miles through its nose antennas. The first MkII success 
was on 30 November 1940 when a Whitley MkIV bomber dam- 
aged U-71 in the Bay of Biscay, and half a year later more sets and 
more experience had increased attacks on U-Boats by 20%, and 
night patrols were initiated. 

The MkII receiver used the early Range Azimuth screen (A- 
scope), which was an oblong screen with a vertical base line run- 
ning down the middle, and all ground returns came up as blips from 
the bottom, either to the right or left of the base line, depending if 
the signal were to the port or starboard, and the distance from the 
bottom of the trace was equivalent to the range. Three distance 
ranges were selectable on the indicator, and the suitable scales were 
imprinted on the cursor. There were two blips on the screen: the 
lower and larger was the simulated sea echo at the height of the 
aircraft. The upper blip was the simulated target, and the radar op- 
erator had to line up the target blip on the base line and determine 
the distance to the target. The A-scope returns made it difficult for 
the operator to determine the U-Boat’s location in relation to the 
aircraft and distorted images below, so it was almost useless for 
range and bearing navigation in U-Boat detection or navigation on 
anything but a coastline. When a blip was seen the radar operator 
gave the pilot course corrections so that he could approach the tar- 
get head on; the radar return would move from either side of the 
base line, and the operator would give directions such as: “right, 
right, left, left.” The echo would grow larger on the screen as the 
target was approached, and would move down the screen, and the 
range was measured by a graticule attached to the front of the screen. 
The pilot was constantly maneuvering, which meant that the air- 
craft would be banking over the target and dropping all the depth 
charges in salvo instead of in string, a much less accurate method. 

The noise at the bottom of the screen was sea clutter, and the 
target echo would merge into it and be lost. The MkII was far less 
susceptible to sea clutter, and it did occur at a half mile, at which 
time the U-Boat could be visibly observed. At night, unless there 
was bright moonlight, a surfaced U-Boat once detected by radar 
would become lost in the radar’s sea clutter return at one half mile. 
The initial answer was to drop a string of flares to light up the U- 
Boat, which hopefully should be directly under one of the flares. 
However, by the time the bomber returned to attack, the U-Boat 
had plenty of time to dive. The next fix was to drop a buoy into the 
sea containing time delayed flares near the U-Boat. As the bomber 
circled and approached for its attack run the flares would be shot 
into the air, hopefully silhouetting the U-Boat. RAF HQ adminis- 
trative officer Humphrey Leigh suggested that a better solution 
would be to mount a powerful forward pointing searchlight on the 
aircraft that could be switched onto the U-Boat as it disappeared 
into the radar sea clutter. Contractors Savage & Parsons had prob- 

lems installing the searchlight due to its size and power source. In 
the meantime, the Air Ministry also considered the Turbinlite search- 
light, which had initially been developed to intercept enemy bomb- 
ers at night, but had failed testing. Savage & Parsons continued to 
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work on Leigh’s searchlight, and developed a powerful new 24 inch 
searchlight that could swivel about 20 degrees downwards or side- 
ways that was initially powered by a generator, but later by a bat- 
tery pack. On 4 May 1941, Leigh personally piloted a radar/Leigh 
Light (L/L) equipped Wellington to illuminate the Royal Navy sub- 


marine H-31, which had been lost in the radar’s sea clutter at a half 


mile. On 21 December 1941 a MkII radar equipped Swordfish made 
the first successful night attack on a U-Boat using the Leigh Light. 
By June 1942 ASV/L/L equipped patrol aircraft were swarming the 
U-Boats crossing the Bay of Biscay to reach the Atlantic. and were 
so successful that by August Doenitz decided that it would be more 
advantageous for his U-Boats to fight it out on the surface. 


Short Wave Microwave ASV Radar 
Cavity Megnetron 
High microwave frequencies could produce more focused beams 
with greater resolution, and at the end of the decade there was no 
source that was powerful enough to generate short waves. The Brit- 
ish Admiralty established a committee to study radar operating at 
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Ivent of the new centimetric radar enabled the search aircraft to lo- 
U-Boat, and then the powerful Leigh searchlight could be switched on 
the attack when the target became lost in the radar’s surface clutter. 


ten centimeter microwaves. A team at Oxford’s Clarendon Labora- 
tory was assigned to develop a microwave receiver, and another 
team at the University of Birmingham was to develop the micro- 
wave transmitter. To test their designs, microwaves had to be gen- 
erated for the circuits to detect. At the time there were two methods 
to generate microwaves: the magnetron, and the new American in- 
vention, the klystron. Drs. John Randall and Henry Boot combined 
the features of both, and made the initial breakthrough in centimetric 
radar when they built their 3,000 Mc (10cm) “magnetron oscilla- 
tor,” or Cavity Megnetron. They made their first microwave trans- 
mission on 21 February 1940, which had a maximum power output 
three times that of any other device. The device was supplied to 
Cambridge's Cavendish Laboratory, headed by Dr. Philip Dee. Dee’s 
team built a 9.1 centimeter radar system that was referred to as ten 
centimeter for expediency. On 12 August 1940 the radar was used 
to track an aircraft, and on the next day it tracked a technician car- 
rying a metal sheet on a bicycle without any of the previous radar 
crippling ground clutter. 


British Centimetric ASV Radar 

The British developed ASV MkIII centimetric radar, but its story is 
a checkered one. The original team that developed British airborne 
radar was disbanded, as Taffy Bowen was in America, and personal 
conflicts arose, causing a new group to be assembled to develop 
centimetric radar for nightfighters. Centimetric radar had the ben- 
efit of having a small parabolic reflector to focus an accurate beam 
that produced better range and resolution, and eliminated strong 
ground returns that were inevitable with the broad beams of the 
long wave MkI and MkII sets. When Drs. Randal and Boot devel- 
oped their magnetron, the first sealed unit suitable for airborne use 
was produced by the GEC in June 1940. While centimetric radar 
development concentrated on AI use in fall 1940, the Royal Navy 
conducted ground based experiments under Captains B.R. Willett 
and C.E. Horton. They were able to track the submarine HMS Usk 
over seven miles on 11 November 1940. After testing and refining 
the equipment and antennas, the first operational British centimetric 
radar was the Type 271 S-band shipboard set, which was put into 
production within months, and underwent sea trials in March 1941. 
The rudimentary set had manual direction, and separate large box- 
like transmit and receive antennas, and led to a series of other naval 
and ground radars. By March 1941 the Type 271 was put into op- 
eration, only because it was the straightforward option for both util- 
ity, and the placement of its large antennas in the large areas avail- 
able. On 16 November 1941 the Type-271 equipped Royal Navy 
corvette HMS Orchis sank U-433 near Gibraltar, and by mid-1942 
236 Royal Navy ships were fitted with the Type 271. 

However, the priority was for S-band AI radar for nightfighters, 
and ASV radar for anti-submarine aircraft. In April 1941, tests on 
the AIVII were conducted against the RN submarines HMS Sea 
Lion, and in August against the HMS Sokol that demonstrated that 
the radar was effective, but the development of centimetric ASV 
was lagging, and the first prototype ASV radar was not test flown 
until December 1941. The production version was being finalized 
by the summer of 1942 by Ferranti, but on 30 September 1942 the 
company was ordered to halt work, a directive that astounded Coastal 
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Command. The reason was that simultaneously Bomber Command 
was developing H2S ground mapping radar, which was very simi- 
lar to ASV radar, under Philip Dee and Bernard Lovell at TRE. The 
first test of H2S—which was very successful, as it picked up the 
outline of a town 35 miles away—was conducted on | November 
1941, and the first production model was ready by mid-March 1942. 
H25 attracted the attention of Churchill, and centimetric ASV was 
halted in favor of the H2S, which was to equip four engine bomb- 
ers flying at 20,000 feet. Coastal Command leaders were piqued 
that H2S was selected over ASV radar, and were unwilling to con- 
tinue to work with the Bomber Command concept for ASV pur- 
poses. Finally Coastal Command was forced into an attitude ad- 
justment, and reluctantly began to redesign the Bomber Command 
high altitude H2S concept for ASV functions at 2,000 feet or less. It 
would not to be until 1 March 1943 when a Wellington of 172 Squad- 
ron flew its first patrol over the Bay of Biscay. The small 28 inch 
scanner was mounted in the nose, giving a 60 degree scan that was 
received on a Plan Position Indicator Screen that represented the 
area below as a map on a TV-like screen (to be described later). 


America Develops British Centimetric ASV Radar 

The RAF ordered 4,000 ASV MkII sets, but production problems 
due to the demand for other types of radar, particularly bomber 
H2S targeting radars, slowed its delivery, and the MkII was not 
available in numbers until early fall 1940, when 45 sets were deliv- 
ered to Coastal Command. Thus, in mid-1940 Britain found that its 
scientific, engineering, and manufacturing resources were being 
stretched thin, and it was apparent that the development of 
centimetric radar would require the time, money, and engineering 
capabilities of the United States to develop. Churchill wisely de- 
cided to share Britain’s secret technological developments, includ- 
ing the cavity magnetron, with American scientists. In August 1940 
the prominent British scientist Sir Henry Tizard, with eminent physi- 
cist Dr. John Crockett as his deputy, Edward “Taffy” Bowen as the 
British radar representative, and four other scientists made up the 
so-called “Tizard Mission,” which was sent by Churchill to meet 
with American Dr. Vannevar Bush. Bush had recently created the 
National Defense Research Committee (NRDC), which was “to 
coordinate technology development between civilian scientists and 
military officials, and to conduct preliminary technical research stud- 
ies using such funds as were available.” The initial British techni- 
cal information was examined by Alfred Loomis, who was a very 
successful investment banker, and an avid lay scientist and re- 
searcher, and in this position Loomis was put in control of the 
NDRC’s “Microwave Committee.” In September Loomis hosted a 
gathering for members of the Tizard Mission, who unveiled the 
cavity magnetron, and at once the perceptive Loomis realized its 
potential in saving U.S. scientists “two years of development.” Bush 
and Loomis understood that for the prompt development of cavity 
magnetron technology it would have to be kept out of military con- 
trol, and a civilian research laboratory would have to be established 
using NDRC funding. Both Bush and Loomis had strong bonds to 
the Massachusetts Institute of Technology (MIT), and set up the 
Microwave Laboratory there. Soon the Microwave Laboratory was 
referred to as the Radiation Laboratory, or “Rad Lab.” At the time 


American long wave radar was generally on a par with its British 
counterpart due to the work of the Navy’s NRL and Army Signal 
Corps Laboratories. 

In October 1940, Loomis and Bush began to enlist scientists 
and researchers for the Radiation Lab, and Edward Bowen of the 
Tizard Mission proved to be an important recruiter, enthusiastically 
promoting the new British technology. The knowledgeable and ge- 
nial Bowen has been credited with establishing the amiable Anglo- 
American scientific collaboration during the war. Among the top 
scientists signing on with the Radiation Laboratory were physicist 
Dr. Isidor Rabi and a number of his top students, and Dr. Ernest 
Lawrence of the University of California, Berkeley, who also was 
accompanied by a number of top students and researchers, includ- 
ing the brilliant Luis Alvarez. By mid-November 1940 the Radia- 
tion Lab was ongoing, and a month later 30 physicists were con- 
ducting research under the management of Lee DuBridge, another 
Lawrence protégé, and under the supervision of the NDRC and 
Loomis. 

The Radiation Laboratory had a 6 January 1941 deadline to 
demonstrate its centimetric radar, and on 4 January the large proto- 
type, consisting of a very large transmitter and receiver, was set up 
on a MIT roof. Radar beams were bounced off surrounding build- 
ings in an unimpressive demonstration of the impractical unit. A | 
February deadline was set for an airborne demonstration, which 
meant the size of the set had to be significantly reduced. To achieve 
this goal the same antenna had to be used for transmission and re- 
ception of radar beams. Although the scientists developed a rudi- 
mentary duplexer that allowed a single antenna to transmit and re- 
ceive beams. at the deadline there was no functional airborne radar 
ready for testing. The MIT researchers increased their efforts, and 
on 10 March a B-18 was fitted with a prototype centimetric set that 
was used for initial calibration tests, and on 27 March the first tests 
using the B-18 set successfully picked up surface shipping. The 
prototype set was sent to the Research Construction Company di- 
vision of the Radiation Laboratory for construction of sets to be 
supplied to the Air Corps and Navy for refinement for operational 
use. as neither service had any operational ASV radar of its own. 
On 10 March the adapted British AI centimetric radar had success- 
fully detected a flying aircraft. 

Meanwhile, since the centimetric radar was in the slow devel- 
opmental stage, U.S. Secretary of War Henry Stimson desperately 
wanted examples of the secret, and reportedly successful, long wave 
British MkII ASV radar, and ordered the Chief Signal Corps Of- 
ficer to purchase sets, with the Army and Navy to split the cost ona 
60-40 basis at $6,000 per set. In late February 1941 the MkII radar 
was shipped under guard from Canada, and reached the Army Sig- 
nal Corps Aircraft Radio Laboratory (ARL) at Wright Field. How- 
ever, these sets were not provided with the necessary antenna, as 
each had to be fabricated for the specific aircraft that was to carry 
the MkII. Also there were no spare parts supplied for maintenance, 
and these omissions delayed the American ASV radar program. By 
mid-April the Aircraft Radio Laboratory was ready to demonstrate 
its progress using a laboratory test version of the set that was in- 
stalled in a B-18 at Wright Field. The B-18, with ARL technicians 
on board, flew to Lake Erie, successfully detecting ore freighters, 
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and the tests seemed to be successful enough for the Signal Corps 
to procure 30 service test models from Western Electric. The AAC 
trumped the Signal Corps order with a production order for 500 
sets on the Air Corps Test Board’s supposition that further tests 
would be as successful. However, there was concern among the 
scientific community about the Test Board’s conclusions about the 
tests, which had been conducted by skilled technicians, and par- 
ticularly about the standardization of the British design to Ameri- 
can production specifications. The British had great faith in their 
design, and were using it operationally, and the Americans had noth- 
ing else, and ordered a further 6,000 sets from Research Enterprises 
td.—a Canadian Company—and another contract was licensed to 
Philco Radio Company. The production standardization and quan- 
ity manufacture did prove to be arduous as predicted, as the Metric 
measurements, external antenna layout for U.S. aircraft, wiring, 
ritish built components that had to be modified for American use, 
and defective oscilloscopes all caused delays in the program. Re- 
search Enterprises had promised initial delivery by December 1941, 
jut by February 1942, the 1“ Bomber Command had outfitted only 
our B-18s with the “Americanized” MkIIs, which were designated 
as the SCR-521. With the U-Boats devastating merchant shipping 
off American coasts, and the Navy unable to cope with the prob- 
lem, the War Department was eager to have the Army Air Force 
and Signal Corps utilize the SCR-521 sets on a large scale opera- 
tional basis as soon as possible. An investigation reported that the 
\AF did not have sufficient long range B-24s and B-17s available, 

ind would have to manage with the B-18 medium bomber for the 

new anti-submarine campaign. Compounding the problem was the 

ontinued lack of necessary radar antennas and personnel to install 

them. The manufacture of antennas was delayed by the shortage of 
teel tubing and insulators, while the ARL had only one crew ca- 

pable of installing the antennas, which required a day per aircraft. 

lhe investigation concluded that by mid-April the AAF would have 

[50 sets available, but only 33 were installed. 


10 SCR-520 air interception radar set was 
itegic priority in 1941, but when the U- 
enaced America the SCR-520s were con- 
1 into ASV-|0s—anti-submarine sets that 
Jesignated as the SCR-517A ("A" denot- 
ynversion set). (USAF) 


Although the long wave SCR-521 could dependably locate a 
surfaced U-Boat at six miles with a trained operator, the opera- 
tional results were disappointing, as many operational contacts were 
false, usually being floating debris or high waves; nonetheless, the 
set saw extensive American ASW service through default, as noth- 
ing else was available. Later the Germans captured a MkII set from 
a downed RAF Wellington in Tunisia during the North African cam- 
paign, and soon the Germans developed the long range Metox 
(FuMB-1) radar detector. Metox, named after its French manufac- 
turer, was quickly installed on U-Boats, and by September 1942 
almost all U-Boats sailing from French ports into the Atlantic were 
equipped with it. The wooden, cross-shaped antenna, that had to be 
taken inside before diving, was the distinguishing feature of the 
unit, and was called the “Biscay Cross” by U-Boat crews. The Metox 
receiver was able to detect radar wavelengths between 1.25 and 2.5 
meters, which was within the range of the 1.5 meter MkII radar 
beams of an approaching Allied patrol aircraft. It could detect these 
airborne radar signals at a distance up to 30 miles, which was well 
within the six to ten mile range of the SCR-521, and thus rendered 
this radar ineffective, as the U-Boat would identify an approaching 
attacker and dive long before it arrived. 

With the disappointing operational performance, and then ne- 
gating of long wave MkII ASV radar by Metox, the necessity for 
operational centimetric ASV radar became a priority. The strategic 
priority for centimeter radar sets before 1941 was for detection of 
aircraft by aircraft (AI radar), but after the Battle of Britain, Hitler’s 
U-Boats, not aircraft, became the priority, as hundreds of merchant 
vessels were being sunk almost without Allied air intervention. By 
mid-1941, both the British at TRE and the Americans at MIT were 
developing ten centimeter AI radar, called AI-10. Studies of the 
two receiver and transmitter units found that the British AI receiver 
was better, while the American AI transmitter was better, and it was 
decided to use the best in a new system, which increased the range 
three fold. The new AI-10 sets were tested by ARL, and though 
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very bulky at 600 pounds, were found to be very successful, and 
were designated as the SCR-520. The Signal Corps ordered several 
hundred sets to be built by Western Electric, and the first pre-pro- 
duction set was available in December 1941 for air-to-air testing. 
However, in early 1942 the priority had shifted from the aircraft 
threat of 1941 to the very real U-Boats operating off the U.S. coast. 
Now Gen. Arnold had SCR-520 sets available for air interception, 
but he needed an ASV radar unit better than the 6,000 long wave 
SCR-521s he also had on order from Canada and Philco. Fortu- 
nately, both the ARL and Radiation Laboratory had made great 
strides in ten centimeter radar research, and were able to convert 
the air-to-air SCR-520 AI sets into anti-submarine ASV-10s that 
were designated as the SCR-517A (“A” denoting a conversion set). 
The SCR-517A units employed a compact dish antenna that could 
be mounted entirely inside the nose of a bomber, and could be fo- 
cused into a narrow beam that radiated from a rotating scanner able 
to cover the surface in a full 360 degree circle under the aircraft. 
The set presented much more distinct reflections, and experienced 
less interference from sea clutter. Ten SCR-520 sets were quickly 
modified and installed in B-18s at Wright Field for further testing 
as the SCR-517A. On 27 March 1942 a SCR-517A equipped B-18 
flew over Block Island Sound to test its set against the submarine 
USS Mackerel. During this successful demonstration radar echoes 
were being received as far away as 19 miles. By the beginning of 
April four SCR-517A B-18s were stationed at Westover, MA, and 
six at Langley Field, VA, for further field testing by the First Sea 
Search Attack Group (ISSAG). The new radar was to be tested 
operationally along with MAD equipment against U-Boats. In the 
first three months of operational field testing, the Group’s history 
reports that 11 contacts were made, resulting in six attacks where 
depth charges were dropped, with three reported as “possibly suc- 
cessful.” On 1 April 1942 a B-18 of the Attack Group detected a 
surfaced U-Boat 11 miles away by radar, tracked it, and made a 
“definitely successful” attack. This claim and the first three have 
been denied, as postwar Kriegsmarine records do not show a U- 
Boat sunk in those areas on those dates. Because of the increased 
U-Boat activity in the south Caribbean, the Attack Group operated 
from Trinidad between 24 September and 16 October 1942 in an 
attempt to more extensively test the new radar operationally. The 
Group conducted patrols at a search rate of 50 square miles around 
the aircraft, and 12 contacts were reported, but only four resulted in 
a depth charge attack. The final report concluded that no U-Boats 
were sunk, but the Germans were unable to detect the centimetric 
radar, as they had been able to with the long wave SCR-521 sets. 
Converting the SCR-520 sets to the SCR-517A configuration 
caused problems that arose from changing short range air intercep- 
tion (AD radar to long range air to surface radar (ASV). It would 
not be until into the fall when these conversion problems would be 
solved, so that scratch built SCR-517s (designated with no “A”) 
could be scheduled for manufacture. The major conversion diffi- 
culties were in changing the speed of rotation of the spinner, and 
the angle of rotation of the reflector, and work progressed very 
slowly, while the U-Boats continued to ravage Allied merchant ship- 
ping. Western Electric was contracted to supply ten sets in Febru- 
ary 1942, and 20 for each of the next two months, but that schedule 


was not met, and was reset to 60 SCR-517 sets for the Navy in 
June, and 40 in July; 28 SCR-520 sets for the AAF in June, and 35 
in August; and 60 SCR-520 sets for the British in July, 100 in Au- 
gust, and 40 in September. Obviously the Americans were behold- 
ing to the English for their development and sharing of the cavity 
magnetron. As the demands for ASV (SCR-517) and AI (SCR-520) 
radar shifted these allotments were changed several times during 
the summer of 1942, and production numbers and delivery dates 
suffered. To make the situation more difficult, the Navy decided 
that it needed 100 of the SCR-517 sets to install on its small 
subchaser vessels. To escape this subchaser allocation responsibly 
the Signal Corps said that the Air Force was to decide the allot- 
ment. Surprisingly, the AAF agreed to let the Navy have 100 SCR- 
520s to be converted to SCR-517As, provided that the AAF first 
receive its scheduled delivery of 100 SCR-517s and an additional 
25-30 SCR-520 sets for AI service tests. Despite the reshuffling 
and agreements, neither the Army, Navy, nor British were receiv- 
ing very many SCR-517As, nor -520s, because the spinner manu- 
factured by General Electric was in short supply, and Philco had to 
be awarded a contract to manufacture additional spinners. At the 
end of June the AAF only had 11 aircraft equipped with the SCR- 
517A, but these did not have spinners, and so far the Signal Corps’ 
1942 target of 1,142 sets to be manufactured had reached only 203! 
In the meantime, improvements on the SCR-517A were being made, 
with the B (heavier due to the addition of beacon and IFF features) 
and the C (lightweight) versions being introduced, causing further 
delays. The lack of certain raw materials, such as mica, and compo- 
nents, such as switches, condensers, and potentiometers slowed 
production. Since Arnold and the AAF had ordered thousands (but 
fortunately only hundreds were manufactured) of the inferior long 
wave SCR-521 sets, they were stuck with them, and by the end of 
summer 1942 over 90 B-18s were equipped with either the SCR- 
521 or the SCR-517A, and many with a Leigh searchlight. Western 
Electric had to labor to convert the 102 available AI-10 (SCR-520) 
into the ASV-10 (SCR-517A), and it would not be until late sum- 
mer that the conversions were completed, and SCR-517As could 
be built from scratch as SCR-517 (no A). In September, Arnold felt 
he could safely justify replacing the inferior SCR-521s with the 
SCR-517A version; fortunately, he was soon vindicated when the 
SCR-521 sets were compromised by German Metox detection. The 
SCR-520s would continue in production as AI equipment, with the 
possibility of conversion to -517As. By the end of September 1942, 
the Army and Navy had each received 100 SCR-517A sets, but 48 
of the new SCR-517C sets had gone to the Army. Sixty-two of the 
Army’s SCR-517A sets were installed in B-18Bs, while the remain- 
der went as spares and for parts, or to maintenance and operational 
training schools. The failure of the delivery schedules caused prob- 
lems, as aircraft remained out of ASW operations while parked in 
depots awaiting ASV sets for installation. The AAF was under the 
gun of Secretary of War Stimson and his advisor, Dr. Henry Bowles, 
who were impatient for the AAF bombers to get on with the war 
against the U-Boats. Ten SCR-517A equipped B-18s of the ISSAG 
under Col. William Dolan had been operating out of Langley Field, 
VA, and Jacksonville, FL, and Gen. Arnold reported to Stimson 
that he was “enthusiastic over the possibilities of this equipment.” 
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The success of Dolan’s ASV B-18s led to the establishment of the 
Sea Search Attack Development Unit (SADU), which was to be the 
operational testing unit for new types of ASW weapons (the SADU 
and 1SSAG will be discussed in depth later). 

So by the fall of 1942 Secretary Stimson’s avocation of ASV 
radar for patrol aircraft was finally coming to fruition, and had 
proved to be the most effective means of combating the U-Boat 
menace. But the days of the stopgap ASV equipped B-18A were 
numbered. In September 1942 the first two B-24s with their longer 
range, especially with auxiliary fuel tanks, were equipped with the 
SCR-517, and in December the ISSAG had its first squadron of 
SCR-517 B-24s to complement its aging B-18s. 

The SCR-517A radar apparatus included a rotating three foot 
diameter concave dish type antenna mounted behind a bulbous egg 
shaped dome, which replaced the shark nosed Plexiglas windows 


covering the bombardier’s compartment in the B-18A. The spinner 
was the rapidly rotating and highly accurate antenna mechanism 
that allowed a narrow radar microwave beam to scan a wide area. 
The antenna was connected to the antenna junction box (AB-874) 
by two braided connections. The junction box was connected by 
three braided connections to the radar control unit (MD-7/ARC-5), 
which was located just adjacent to the dome enclosure on the port 
side just below the window. The two knob control box was situated 
on top of a 28 volt DC unit. The left knob controlled: ON> STB> 
NORM> CNR> MAP> TEST, while the right knob controlled an- 
tenna tilt to +10 degrees UP and -15 degrees DOWN. The BC-1040 
radar transmitter resembled two black stove pipes, and was located 
in the nose compartment on the starboard fuselage wall. The Signal 
Corps BC-1101-A Receiver (indicator) was placed on top of the 
Western Electric BC-1043-B Synchronizer in the radio operator’s 
position in the cabin. 


SCR-517A Radar Gallery 
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Radar antenna and junction box located in the nose of a B-| 8B. (Pima) 


Radar and antenna tilt controls. (Pima) 
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Radar transmitter unit. (Pima) 


Training determined that the chief operational deficiency of 
the early SCR-520 and -517A sets was that they used the early Range 
Azimuth screen (A-scope) of the MkII sets, rather than the Plan 
Position Indicator (PPI) screen. The PPI scope was divided into 
compass headings, with a “lubber line” extending from the center 
of the circle (the true heading of the aircraft) toward the target, 
along with a rotating time base that gave a blip out from the center. 
The PPI screen presented the terrain below much like that on a TV 
screen, and so was much easier to use. The PPI could be adjusted in 
range to enlarge the image of the area below on the scope, and to 
bring out the light and shadows on the scope that could represent a 
U-Boat. As the bomber closed on the target, the blurred images on 
the scope slowly moved nearer the center of the scope, which con- 
stantly represented the position of the bomber. Unlike the A-scope, 
the PPI scope could plot the position of the target it was homing, 
and track it until the bomber was directly over the target. Using the 
PPI, the radar operator could direct the pilot on an attack track, so 
that he could drop the depth charges at intervals that would have a 
greater chance of doing damage. In night patrols, the radar operator 
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Radar receiver (above), with PPI screen and synchronizer (below). (Pima) 


would not know the nature of the target (native fishing boat, mer- 
chantman, or U-Boat) until the Leigh searchlight was switched on 
at a mile or less. The pilot had to make a quick target ID to decide if 
he should drop the depth charges immediately; if he was too late, or 
uncertain of the ID, he had to switch off the searchlight and turn at 
once to circle quickly to make an attack, but there was a good chance 
of the U-Boat escaping in a crash dive. 

Early tests determined that under ideal conditions ASV radar 
could detect individual U-Boat-sized targets at 25 miles, and a group 
of ships at even greater distances. The range of ASV radar was then 
acknowledged to be 25 miles in every direction, and capable of 
sweeping an area of 50 square miles around the aircraft. The 1SSAG 
used these range assumptions as the basis to train combat crews in 
the tactical use of the new equipment for the ASW patrol concept in 
the Caribbean. However, operational conditions were not always 
ideal, and results mostly depended on the skill of the operator. 

In operational training missions flown by the 2™ Anti-subma- 
rine Squadron—the first ASW unit in the UK—the new ASV radar 
proved to be difficult to use, and an initial report found a 55% fail- 
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ure rate due to poor maintenance. 2"! Squadron CO Lt.Col. Jack 
Roberts did not believe the high maintenance failure rate, and de- 
fended his maintenance personnel by ordering another study. But 
this new study found the sets operated satisfactorily only 63% of 
the time, with 42% due to electrical equipment failures (mainly 
defective vacuum tubes, 65%), 33% due to “undetermined” causes, 
and only 5% due to maintenance deficiencies. However, it appears 
that the majority of the 33% “undetermined” category actually fell 
into the maintenance deficiency category. 

In August 1942 the U-Boat war had reached a perilous phase, 
and the Air Force began an ASAP program to convert 122 B-18As 
to the B model with the ASV radar conversion configuration. The 
B-18As were ferried to San Antonio for the conversion, which re- 
noved the glass in the upper bombardier’s position and replaced it 
with a bulbous ASV radome, as well as the installation of a rudi- 
nentary Metallic Anomaly Detector (MAD) boom located aft of 
the tail. Radar equipped B-18Bs did not appear until October 1942, 
when the four old B-18s of the 35BS, which were nearly worn out 
rom flying exhaustive patrols off the east coast, were replaced by 
our radar equipped B-18Bs that were immediately sent to the Car- 
ibbean. Here the squadron was to suffer many teething problems 
with the newly installed radar. By October 1942, three ASV B-18Bs 
were being delivered per week to the Caribbean. By December 1942, 
there were 45 B-18Bs and nine old B-18s in the Antilles, and only 
three B-18s and two B-18As in the CZ. Some 43 B-18Bs served 
with the 6AF and Antilles Air Command, and probably even more 
with the assorted ASRONSs of the Anti-submarine Command. 

ASV radar was obviously the foremost and continual obses- 
sion of the ASW combatants, as it was the essential factor for the 
success of the campaign. Training of operators and technicians was 
a major problem, as was the shipment of parts, particularly because 
he equipment was constantly being improved and changed. By early 
1943, well tuned radar equipment controlled by experienced and 
skilled operators could identify landmarks at 100 miles, and even 
uoys at 35 to 40 miles. A surfaced U-Boat could be distinguished 
at more than 50 miles, and the conning tower of a U-Boat running 
with its decks awash at 15 to 30 miles. But ASV radar continued to 
\ave its limitations, as the equipment was not reliable, and required 
constant and expert maintenance. 


Depth Charges (DC) 
n their early attacks on U-Boats, the RAF and Coastal Command 
ound that their 500 pound anti-submarine aerial bombs originally 
developed in World War I were often more dangerous to the user 
han to the enemy, as they had to be dropped at low speeds and 
altitudes, and an inaccurate explosion could bring down the attacker. 
940, the British developed an improvised aerial depth charge 
based on the well-proven standard Mark VII 450 pound drum-shaped 
naval depth charge. It was fitted with a conical fairing on one end, 
ind fins on the other to stabilize it as it fell from the aircraft, but the 
veight and shape of these depth charges restricted their use. This 
device used the reliable hydrostatic pistol, which would detonate at 
‘eset water pressure (depth), and prevented it from detonating in 
the air if it bounced off the ocean’s surface. These new aerial depth 
harges proved to be ineffective, and improvements were needed, 


I 
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as during almost two years of war (September 1939-June 1941) 
Coastal Command calculated that a paltry one percent of attacked 
U-Boats had been sunk. Attacking aircrews were disgruntled when 
U-Boats were seen to be bracketed by depth charges; only to emerge 
from the spray of the explosions unscathed. 

In early 1941 the British had created the Operational Research 
Section of the Coastal Command, headed by Dr. Patrick Blackett 
and his assistant, Dr. E.J. Williams. One of their first projects was 
to analyze attacks on U-Boats by studying attack records and pho- 
tographs. By the summer of 1941, the Research Section had deter- 
mined that an aircraft’s best chance of causing significant damage 
to a U-Boat was to depth charge it while it was on the surface, or at 
the latest when it was in the first 15 seconds of its dive. There were 
two methods to improve a depth charge that had to be of a given 
size and weight so that it could be accommodated inside an air- 
craft. The first was to use a more powerful explosive, and the sec- 
ond was to have the depth charge detonate closer to the U-Boat. 
The early Coastal Command depth charges were filled with Ama- 
tol, but by the end of April 1942, Mark XI depth charges were filled 
with Torpex, a mixture of RDX, TNT, and aluminum, which was 
30 to 50% more powerful than Amatol-filled types, and became the 
British depth charge explosive of choice. The preset hydrostatic 
pistols detonated at 100 to 150 feet, which was the hypothetical 
average depth the U-Boat would reach during a crash dive initiated 
at the hypothetical average distance at which the attacking aircraft 
was first seen by the U-Boat. Since the aircraft dropped the depth 
charges on the eddy of diving bubbles, the U-Boat would actually 
be too far ahead of this hypothetical position to be damaged. The 
only U-Boats likely to be attacked successfully were those caught 
on the surface, or just initiating their dive, but these U-Boats es- 
caped because the depth charges were set too deeply at 100-150 
feet. The apparent remedy was to preset the hydrostatic pistols at a 
more realistic depth using a depth charge that sank slowly, so it 
would explode at the desired depth. The ideal depth for detonation 
was determined to be 25 feet, but the existing hydrostatic pistols 
had been designed for shipboard use, where the minimum safe deto- 
nation depth was 50 feet. A new shallow firing device needed to be 
developed, and the Mark VIII detonator was introduced in Spring 
1942. However, it had a minimum depth setting of 34 feet, which 
was not shallow enough to contend with a surfaced U-Boat, con- 
sidering that the Torpex-filled depth charge’s lethal range was 19 
feet. Also, a dropped depth charge had a tendency to form a coating 
of bubbles upon impact that delayed the action of water pressure on 
the pistol. By July 1942 the Mark XI depth charge had been adapted 
to use the Mark XIII Star pistol, a break-away tail, and concave 
nose spoiler that allowed the depth charge to detonate at 15 to 25 
feet. 

In August 1943, the American aerial depth charge arsenal con- 
sisted of 14 Marks that were derived from two basic types: the 325 
pound Mark 17, and the 650 pound Mark 29. The Mark 17 design 
yielded the Marks 41, 44, 47, 53, 54, and 75, while the Mark 29 
design yielded the Marks 35, 37, 38, 48, 49, and 71. The first op- 
erational depth charge was the Mark 17, which became available in 
quantity in April 1942. The round nosed Mark 17 was 15 inches in 
diameter and 52.5 inches long, and weighed 325 pounds, including 
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234 pounds of TNT (the Mark 44 was a Torpex-filled version), which 
gave it a lethal range of approximately 17 feet from the U-Boat’s 
pressure hull. The ISSAG helped to test this depth charge, which 
initially had a tendency to skip or ricochet due to its rounded nose. 
A flat nosed attachment was added to cure this problem in the TNT- 
filled Mark 41 and the later Mark 47, which was filled with Torpex. 
The TNT-filled Mark 53, armed with a hydrostatic fuse, was intro- 
duced late in the war, and was followed by the similar Torpex-filled 
Mark 54, which remained in service for 30 years (the Mark 75 was 
a thicker cased limited version). The Mark 29, introduced in May 
1942, was the other main U.S. depth charge. It weighed 650 pounds, 
was filled with approximately 425-450 pounds of TNT, and mea- 
sured 18 inches in diameter and 67 inches in length. This Mark was 
plagued by a weak tail, unstable underwater course, and its round 
nose also caused surface skipping. This surface skipping could deto- 
nate the explosive charge and endanger the attacking aircraft due to 
its larger charge and resulting explosion, but the problem was also 
remedied by the attachment of a flattened nose. The TNT-filled 
Marks 35 (no data), 37 (new tail), and 38 (shorter at 61 inches, with 
more explosive at 425 pounds of TNT) were versions of the basic 
Mark 29, which remained as the main 650 pound type depth charge. 
The Marks 48 (enlarged, 18.6 x 68 inch Mark 29 weighing 850 
pounds), 49 (a Mark 38 filled with 472 pounds of Torpex), and 71 
(a modified 525 pound M64GP bomb version armed with hydro- 
static fuse) were later 650 pound type depth charges. 

When the First Bomber Command initially investigated the 
bombing of submarines, it believed that a bombsight was not nec- 
essary for optimal attacks from 50 to 100 feet. But tests showed 
that the average range of error using this dead reckoning type of 
attack was 175 feet. When the standard round nosed depth charges 
were found to be erratic, both the Army and Nay pushed to develop 
a low level ASW bombsight. By the summer of 1943 several effi- 
cient bombsights were developed, and with the more accurate flat 
nosed depth charges produced improved results. 

Because the British were at war against the U-Boat since Sep- 
tember 1939, the Coastal Command had completed extensive stud- 
ies on formulating an anti-submarine doctrine in relation to depth 
charges. In July 1942 it had prescribed that its policy was “to con- 
centrate efforts on sinking those U-Boats which are still on or near 
the surface.” A “stick” of six dropped depth charges spaced at 36 
foot intervals yielded a hypothetical “lethal area” of approximately 
20 feet wide by 220 feet in length. The Type VIII U-Boat was 220 
feet long, and the Type IX was 254 feet long. The lethal area of 
each depth charge was the diameter of a circle (20 feet) around its 
explosion, and the lethal area of a stick of depth charges would 
vary with the interval (spread) of the charges; the greater the inter- 
val, the less overlapping of explosive charges. This depth charge 
interval was to allow for the average range error that occurred when 
a pilot was attempting to maneuver his aircraft at 150 mph or more 
while descending to 50 feet across a moving target. To further com- 
plicate matters, while aiming the plane and preparing to release the 
depth charges, the pilot and bombardier had to compensate for the 
forward movement of the U-Boat, and for the trajectory of the depth 
charges as they fell through the air and then into the sea, each hav- 
ing a different density that affected their speed. With experience, 
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the initial 36 foot interval was later lengthened to 60 feet, which 
increased the lethal area to 20 by 340 feet, and gave the pilot more 
much needed leeway in adjusting for range error. There are two 
types of error when making an attack: range error and line error. 
Typically range error (150 to 180 feet) was two to three times that 
of line error (60 to 90 feet). Coastal Command attack policy also 
recommended that the route of attack should be the shortest pos- 
sible, even if the angle of attack would be more difficult, as it was 
much better to attack while the U-Boat was still on the surface. 
Depth charges were to be dropped from 50 feet, not only for a more 
accurate attack, but also to preclude the depth charges from break- 
ing up when hitting the surface when dropped from higher alti- 
tudes. Depth charges dropped from 50 feet took less than two sec- 
onds to hit the water’s surface, and then two to three seconds to 
reach 25 feet and explode. During this time it was determined that 
the forward movement of the depth charges was about 40 feet from 
their point of release using the conning tower as the center of the 
drop by the attacking aircraft. The speed of a crash diving U-Boat 
was about ten feet per second. A U-Boat that submerged entirely, 
with its conning tower leaving a swirl on the surface, would have 
moved forward about 150 feet beyond the head of the swirl in 15 
seconds, which was the maximum period of submergence for an 
effective attack. First the pilot would have to initiate an immediate 
attack, hoping to catch the U-Boat on the surface, or in the prelimi- 
nary act of a crash dive, and then he had to make an estimate of the 
U-Boat’s movement when calculating the time to drop the depth 
charges. There was no accurate low level bombsight available, and 
attacks on U-Boats were more of an art than science, and constant 
practice was required to become proficient. 

The AAFAC Anti-submarine SOP Manual of 29 July 1943 be- 
gan by noting that attacks on a U-Boat were very uncommon, but 
reassured the aircrews that their efforts were successful, nonethe- 
less, because their presence overhead forced the U-Boats to stay 
submerged, and reduced their operational effectiveness. The Ameri- 
can anti-submarine attack directives issued for patrolling aircraft 
followed the British methods. Ideally, the patrol aircraft was to pa- 
trol at 1,000 feet, as flying above that altitude was ineffective, be- 
cause the aircraft could not dive quickly enough to the 50 foot at- 
tack level before the U-Boat submerged and escaped. Surprise was 
essential to catch the U-Boat in time to drop a stick of depth charges 
near enough to be lethal, and an attack via the most direct route was 
recommended, even if it was not the most efficient. Attacks on U- 
Boats that had submerged more than 15 seconds were deemed use- 
less. With experience and new types of depth charges the American 
procedure of spacing dropped depth charges differed from the Brit- 
ish method. The American 325 pound-type depth charge was 
dropped at 50 foot intervals, while the more powerful 650 pound 
type was dropped at 70 foot intervals. The Americans felt that pa- 
trols over five hours were unproductive (the Coastal Command 
conducted much longer patrols), and that 30 minutes was the radar 
watch duration limit (vs. 45 minutes in the Coastal Command). 

Initially, American ASW patrol aircraft were inadequate. The 
Navy’s PBY Catalina could fly 800 miles, but had a limited bomb 
capacity, and flew so slowly that the U-Boat could easily crash dive 
before the lumbering amphibian could reach it. The AAC’s aircraft 
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of expediency was the B-18 medium bomber, which had only barely 
adequate range, speed, and bomb capacity, but was all that was 
available until the B-24 could be produced in sufficient numbers to 
meet all its operational obligations. The four engine Liberator in its 
long range configuration (LR) could patrol to 1,800 miles with ten 
to twelve depth charges, and its very long range version (VLR) 
could do 2,400 miles with six or eight. Also, its larger crew (ten) 
allowed for watch rotation, which meant shorter and more efficient 
visual searches. 


‘Tactical Response to the U-Boat 
in responding to the U-Boat offensive, the U.S. developed and imple- 
mented tactics that took advantage of the U-Boat’s need to surface 
daily, usually at night, when it was necessary for the U-Boat to 
recharge its batteries (usually requiring four hours for a full charge), 
ventilate the boat, and to allow the crew some fresh air time. The 
U-Boat only had a limited submerged battery speed of four knots, 
and a surface diesel speed of 15-18 knots. Because their surfaced 
speed was five knots faster than most merchant vessels, U-Boats 
had to maneuver on the surface to intercept a convoy, and then 
lired their torpedoes or deck guns at a target,and only submerged to 
escape pursuing surface vessels, which soon had to return to escort 
the convoy. After its escape the U-Boat would surface and race 
ahead to make another attack on the convoy. The use of round-the- 
clock aerial patrols caused the U-Boats to dive frequently and re- 
main submerged for long intervals, and prevented them from catch- 
ing up to the convoys. When the air patrols extended into the night, 
the two to four hour battery recharging procedure became danger- 
ous for the U-Boat from nine days before and five days after the 
(ull moon. When patrol aircraft were fitted with ASV radar recharg- 
ing became even more dangerous, and had to be accomplished even 
further offshore. 

When an aircraft was using radar to detect a surfaced U-Boat 
(hal was using its Metox radar warning set to detect aircraft radar; 
the two opposing radar operators were confronted with different 
liabilities for detections and false alarms. If the aircraft radar op- 
erator made a contact he could ask the pilot to investigate without 
misgivings, because if the contact was a false alarm the aircraft 
would continue its patrol. However, if the U-Boat Metox signaled 
an alarm its operator had to risk an air attack, weighing the option 
ol a crash dive and stopping recharging of the batteries to the op- 
tion of a false alarm, and remaining on the surface to recharge the 
batteries and continue on a quicker and more comfortable voyage. 
When centimetric radar became available, negating Metox, the U- 
Boats spent much more time submerged. Three general types of 
anti-submarine procedures were used: 


|) Routine aerial patrol of areas in which U-Boats were thought to 
be present. 

2) Aerial escort of convoys within range of air coverage. 

}) Intensive and unrelenting patrol of an area that had a reported U- 
Boat sighting. The AAF termed this operation “killer hunt,” while 
the Navy used the term “hunter-killer.” 


Early in the war the AAF utilized the aerial patrol to contain 
and obstruct U-Boat operations in areas where they were known to 
be operating. During this phase air patrols had to be flown using 
accurate navigation, and dependable communications that were often 
neither accurate nor dependable. The air crews had to be able to 
quickly and accurately identify surfaced vessels so as not to attack 
friendly vessels. It was to be assumed any submerged vessel was a 
U-Boat, as Allied submarines did not operate in the Caribbean. In 
early 1942 Capt. C.D. Meadowcroft of the 90BS out of Zandery 
Field, Surinam, was flying a patrol to search for a reported U-Boat 
when the crew spotted a dark shape moving slowly beneath the 
surface. Meadowcroft turned and dove into the attack, dropping 
four depth charges in a perfect pattern. As the crew watched for a 
result they saw an oil slick come to the surface, but closer inspec- 
tion identified it as the mangled remains of a whale. There were at 
least three confirmed “whale kills” in the Caribbean, but how many 
other whale oil slicks seen after a depth charge attack were reported 
as a possible U-Boat sinking? In reality, the large majority of pa- 
trols were routine, and thousands of hours were flown looking over 
an empty ocean, especially after the summer of 1942, when the 
Germans withdrew most of their U-Boats from American waters. 
Aerial convoy escort, while universally loathed by aircrews 
because of its defensive nature, became essential to keep the U- 
Boats at bay, especially after the establishment of the coastal con- 
voy system, which initially ran from Chesapeake Bay to Key West, 
and before long extended into the Caribbean and Latin America. 
Later, the Air Force favored the offensive killer-hunt search opera- 
tions using their newly developed anti-submarine tactics and equip- 
ment. These patrols extended hundreds of miles from the coast in 
an attempt to keep reported U-Boats submerged and on the defen- 
sive, away from the convoys. Accurate navigation, dependable com- 
munications, and constant vigilance by either human eye or radar 
was again required, as well as the ability to make quick and deci- 
sive attacks when the rare U-Boat was encountered. With experi- 
ence and time navigation, communications, and radar equipment 
and their use all improved. If the patrolling Army aircraft was un- 
successful in its attack it would radio the position of the U-Boat, 
not only to other AAF units, but also to the Navy, which would post 
warships and aircraft to the area to maintain contact, and continue 
its unremitting hunter-killer operation. The offensive killer-hunt and 
hunter-killer operations required large numbers of aircraft and ship- 
ping, which had to be taken from defensive convoy escort and pa- 
trols, and so it was not used extensively until mid-1943, when pa- 
trolling aircraft off escort carriers very successfully employed this 
tactic in conjunction with the Ultra code breaking U-Boat intelli- 
gence. The Navy killer-hunt and the Army Air Force hunter-killer 
systems required close collaboration of the two armed forces, which 
was difficult due to the unfortunate inter-service rivalry that had 
existed early in the war, and continued on to a lessening degree as 
the war progressed. The Navy had control over the American anti- 
submarine organization, and thus the use of the AAF’s land-based 
patrol aircraft. To Army aircrews’ chagrin, the Navy had employed 
AAF aircraft on everlasting and fruitless search and convoy patrols 
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off the eastern U.S. coast, and then over the Caribbean. The impor- 
tant story of the Army/Navy contest for administrative control will 
be discussed at length. 


Typical Anti-submarine Patrol 

After a predawn breakfast a briefing was held by the Operations 
Officer, who discussed navigation charts, radio codes, visual sig- 
nals, recognition signals and their expiration, Allied shipping data, 
and reports of U-Boat activity. There were map and information 
boards located on the side of the room with the positions of surface 
vessels, and the possible positions of U-Boats, the positions of Army 
and Navy aircraft flying missions, and those about to fly missions. 
The Met Officer discussed weather, cloud conditions, and weather 
signals. Radio silence was to be maintained, except for unusual 
circumstances, and then it was to be broken only in code. 

The B-18 ASW patrol crew consisted of a pilot, co-pilot, bom- 
bardier, radar operator (if equipped), navigator (often absent, as 
there was a shortage), and crew chief, who also acted as the gunner. 
Each of the crew was dressed in coveralls, Mae West life vest, and 
carried a pistol, knife, and a canteen. The parachutes and emer- 
gency supplies were packed in the seat. The aircraft was equipped 
for a ditching with two rubber life rafts packed with emergency 
rations, an emergency radio, and automatic SOS transmitters, and 
one of the rafts had a five gallon wooden keg attached. The bomber 
was also outfitted with a Tommy Gun, hatchet, and smoke bombs, 
which were useful to mark the position of a diving U-Boat, or as an 
aid in navigation to check drift readings. If a crew were forced into 
a jungle landing or bailout their chances of survival were slim. There 
is a story of a pilot who landed in the jungle only 15 minutes from 
Zandery Field, Dutch Guiana, and it took a search party four days 
to reach him through the impenetrable jungle. Also, the natives on 
Trinidad disliked both the British and Americans, and were unco- 
operative in giving aid. 

After the pre-flight check the engines were started, and the 
control tower flashed a green light to clear the aircraft to taxi to the 
end of the runway. The tower again flashed a green light signifying 


clearance for take off, and the pudgy bomber lumbered down the 
wet runway, which was constantly drenched by tropical rains. At 
80mph the Bolo would lift off and begin to climb until it reached 
normal patrol cruising altitude of 1,000 feet, and a cruising speed 
of 135mph. At sunrise the pilot would trim the Sperry autopilot, 
turn on the automatic flight controls, and he and the crew began to 
visually search the ocean surface for U-Boats. In aircraft without 
radar these searches were futile, as U-Boat captains would usually 
submerge at dawn to conning tower or periscope depth, where de- 
tection was difficult in the white caps that covered the U-Boat’s 
diminished wake. While few U-Boats were detected during these 
daily patrols, the threat of a possible attack kept the U-Boats sub- 
merged, and less likely to make daylight attacks. Once the B-18s 
were equipped with ASV radar the search was easier and more pro- 
ductive, as the B-18 could detect the U-Boat before being detected 
itself, and the U-Boats then weren’t safe day or night. 

The Caribbean was notorious for its poor weather, especially 
during the rainy season, and the air crews became accustomed to 
being wet, or at least damp, while on the ground, and during a mis- 
sion the pilots were chronically wet, because the aging B-18’s wind- 
shield seals and side windows leaked relentlessly, not only in the 
rain, but also in cloud banks. Many patrols were flown under the 
solid cloud cover, and were often hampered by rain squalls. The 
rains were heaviest during the morning searches, but afternoon thun- 
der storms were frequent when the pilots were on the return leg 
back to base. In this poor weather U-Boat captains would frequently 
surface, as visibility was restricted, and lookouts and listening de- 
vices would give them enough warning of a slowly approaching 
bomber, so that the U-Boat could dive before the bomber was over- 
head, where the U-Boat would become visible. When a U-Boat 
was spotted the pilot immediately put the bomber into a full throttle 
power dive, but usually it arrived over the bubbling wake of a U- 
Boat’s crash dive, at which point the depth charges were often re- 
leased through frustration, with little hope of result. A tactic called 
“baiting” was used when a U-Boat escaped. The attacking aircraft 
would leave the area for an hour or so and then return, hopeful that 
the enemy may have resurfaced and would be vulnerable to attack. 


The ASW patrol crew consisted of a pilot, co-pilot, 
bombardier, radio oper ; and crew chief, who 
ilso acted as the gunner This crew is from the | 

Observation Squadron, which flew patrols of the 


Atlantic side of Panama. (USAF) 
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After three hours the patrol had flown for about 400 miles, and 
it was time to change the heading to take the aircraft back toward a 


familiar landfall near its base. The boredom and constant strain of 


staring at the ocean’s surface was the most difficult part of a patrol. 
If something unusual was spotted the pilot was informed, and he 
would turn to investigate. Mostly the sightings were oil drums and 
garbage, as merchant crews in those days were notorious for using 
(he ocean as a dump. While searching for U-Boats, all sightings of 
\llied shipping were recorded, along with debris, such as rafts, oil 
slicks, and flotsam that were indications of a successful U-Boat 
attack. The prevailing easterly Caribbean winds often carried de- 
ris across the entire Caribbean Sea from the many shipping losses 
in the Puerto Rico and Lesser Antilles area. Again, ASV radar re- 
ieved the crew of much of the stress and tedium of visual U-Boat 
search. 

The final leg of the return trip was the most anticipated and 
\azardous part of the patrol. Making landfall at a predetermined 
Joint, even with a navigator, was problematical, and the afternoon 
heavy rain squalls and low cloud layers made visual identification 
of landmarks difficult, and radio navigational aids of the day were 
not reliable. To complicate matters, base anti-aircraft gunners, es- 
pecially at the start of the war, were instructed to fire at any aircraft 
not approaching from the correct direction. Amazingly, the 45BS 
did not lose one aircraft to navigational error in over a 1,000 pa- 
trols, and lost only one aircraft overall, after it ditched due to the 
loss of one engine. This crew was saved, and the bomber was towed 


to Colon, Panama, and cannibalized; another example of the un- 
canny floatability of the B-18. 

After the patrol, the crew relieved themselves and grabbed some 
coffee, and was debriefed by the Squadron Operations Officer and 
intelligence Officer. The debriefing dialog and Flight Log were 
immediately sent to Navy Intelligence, who used the information 
to update Allied shipping data, and rarely update U-Boat sightings. 

For the typical night patrol, the crew spent the morning sleep- 
ing, woke, relaxed, then ate an early dinner, and assembled at 1700 
in the Operations Room for briefing similar to that of the daytime 
patrol. The mission began just before darkness at about 1800, and 

oon settled into the familiar routine of flying a triangular point-to- 
point-and-return course; trying to find a U-Boat before it could at- 


dless of the type of patrol—day or night—surprise 

1 speedy attack were crucial, as once a U-Boat was 

ed, either visually or by radar, a successful attack had 

ur in no more than 15 to 30 seconds after a U-Boat 

1 to submerge. The pilot could use cloud cover or the 

ehind him to achieve surprise after a sighting, The 

was to be made at |5 to 45 degrees, as low as 

le, preferably at 50 feet, and then the pilot had to 

the depth charges within 20 feet of the U-Boat's pres- 
ull, (USAF) 


tack shipping, or at least keep it submerged. Early war night offen- 
Sive air operations were effective only when the moon provided 
some modicum of visibility, so on nights of poor visibility the pa- 
trols usually were relegated to convoy coverage. One advantage in 
patrolling tropical waters was that they were highly phosphores- 
cent, and surfaced U-Boats chanced having their sparkling wakes 
spotted. For four to six hours the crew looked down on the water 
and mostly saw nothing, and when they did, it was usually a native 
vessel, rarely a whale, or just as rarely a U-Boat. Once ASV radar 
became standard offensive night patrols were routinely flown, but 
the norm continued to be hours, days, and weeks of fruitless searches, 
which frustrated the crews, and made them doubt their contribution 
to winning the war. The unexpressed satisfaction of these seem- 
ingly unproductive missions was that perhaps they kept a U-Boat 
or two submerged and away from the convoys. These hours on pa- 
trol gave many pilots and crews valuable experience when they 
later transferred to other bombers. Many of the pilots and crews of 
the 45BS, in particular, and other ASW squadrons would later train 
in and fly the B-29 that would definitely contribute to winning the 
war. 


The American ASW Crisis of December 1941: 
B-18 Finds its Niche 
At the time of Pearl Harbor, the war in Europe and the Battle of the 
Atlantic—the life and death struggle between the convoys supply- 
ing England and the German U-Boat—had been going on for over 
two years. Although the British had endured the Luftwaffe aerial 
onslaught during the Battle of Britain, causing the Germans to aban- 
don Sea Lion (their invasion of Britain), the future, nevertheless, 
remained ominous. In June 1941 the Nazis turned east to attack 
Russia, and made swift, huge gains in territory, annihilating all Soviet 
opposition in its path. The U-Boat blockade of the United King- 
dom was sinking more shipping than was being constructed, and 
the island nation faced starvation of not only food, but military sup- 
plies and equipment, and it was possible that Great Britain would 
not have the means to continue the war. When war came, America 
as ill prepared to confront the German U-Boats with either trained 
men or equipment, much less a comprehensive anti-submarine strat- 
egy. In November 1941 the Coast Guard was transferred to the Navy, 
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and in December Roosevelt took a major step by appointing Adm. 
Ernest King as C-in-C of the U.S. Fleet. King, while capable, was 
considered curt, undiplomatic, and stubborn; so much so, his de- 
meanor prompted Eisenhower to write in his diary that “if someone 
shot King it might help win the war.” After the U.S. entered the war 
King was also named the Chief of Naval Operations (CNO), which 
gave him both the authority and the resources to administer U.S. 
anti-submarine warfare in the Battle of the Atlantic. Included in his 
command was the American Theater, which incorporated the North 
and South American Continents and the oceans around these conti- 
nents to the mid-Atlantic and mid-Pacific, not including Greenland 
and Alaska. 

Early in the Battle of the Atlantic, the British were quick to 
appreciate the necessity for close sea and air coordination between 
their anti-submarine forces, not only at the administrative, but also 
at the operational levels of command. Historically, the American 
Navy and Army had disagreed over their respective roles in air op- 
erations. Immediately after the Pearl Harbor attack a crisis arose in 
America’s anti-submarine capabilities that can be traced to the 1935 
Joint Action of the Army and Navy Agreement. This Agreement 
gave the Navy responsibility for “all inshore and offshore patrol 
for the purpose of protecting and defending the coastal frontiers,” 
whereas the Army “held primary responsibility for the defense of 
the coast itself.” The Agreement charged the Navy with responsi- 
bility for sea patrols and the protection of shipping, but did not 
answer the question of the Navy’s command of all air operations in 
coastal defense, or if it should only control those air operations in 
support of the fleet. The Navy assumed it had “preeminence” in 
coastal defense and, of course, the Army saw this as a threat in 
which the Navy could gain control of Army air forces. Therefore, 
the Navy and Army continued to have confused and overlapping 
responsibilities that would hinder ASW operations for far too long. 
By 1941 this interservice debate had not been resolved, but for all 
intents joint air action was under the jurisdiction of the North At- 
lantic Naval Coastal Frontier (NANCP), and so effectively the Navy 
was responsible for coastal patrol and shipping, and thus anti-sub- 
marine defenses. Meanwhile, the AAC was essentially relegated to 
a support role, and the training that was essential to anti-submarine 
functions was neglected, as the AAC became more concerned with 
its enormous pre-war expansion and its primary mission, strategic 
bombing. For administrative purposes the NANCF would soon be 
incorporated into the Eastern Sea Frontier. 

By July 1941, the Navy had divided its existing naval districts 
into Sea Frontiers: 


Eastern Sea Frontier extended from the Canadian border to north- 
ern Florida. 

Gulf Sea Frontier extended from the northern Florida Atlantic coast 
east to the northern Bahamas, south to the eastern half of Cuba, and 
also included the Gulf of Mexico as far south as the Guatemalan/ 
Mexican border. 

Caribbean Sea Frontier included the remainder of the Caribbean 
and the northeast coast of South America, to become the largest 
anti-submarine command in the world, measuring 1,000 miles north- 
to-south and 2,500 miles from northwest to southeast, and totaling 


2.5 million square miles. It was initially divided into three Sectors: 
Puerto Rico, Panama, and Trinidad 

The future U-Boat threat was not the only reason for the estab- 
lishment of the Sea Frontiers, as there was a large German popula- 
tion of over a million in both Argentina and Brazil that had a sub- 
stantial political and economic influence in South and Central 
America. A portion of the exiled French navy, including an aircraft 
carrier, had been interned on pro-Nazi Vichy island of Martinique, 
and a large number of Lufthansa airliners that could possibly be 
used as bombers against the Panama Canal were confined on a num- 
ber of South American airports. 

The Navy and AAC were directed to pool their insufficient 
assets for ASW patrols, and on 8 December 1941 the Navy requested 
that the Air Corps’ 1“ Air Support Command (1 ASC) and the 1“ 
Bomber Command (1 BC) of the 1“ Air Force (1 AF) begin patrols 
on the Eastern Sea Frontier. The bases of these 1AF units were 
Westover Field, Chicopee Falls, MA; Langley Field, VA; and 
Mitchel Field, Hempsted, Long Island, NY. The | ASC sent its ob- 
servation and pursuit aircraft to patrol out to 40 miles offshore from 
Portland, ME, south to Wilmington, NC. At the time the 1 ASC had 
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no more than ten aircraft in service to conduct these patrols. The 
IBC was equipped mainly with B-18 bombers, and fewer B-25s 
that flew to 300 miles offshore, while its very few B-17s flew pa- 
trol up to 600 miles offshore. Initially, it was considered a good day 
when three aircraft each from Westover and Mitchel Fields could 
fly patrols. The first patrols were flown by unarmed planes, or planes 
with bombs, rather than depth charges, and there were no night 
flights until the installation of some rudimentary ASV radar sets in 
March. The aircrews were not sufficiently trained in navigation or 
ship recognition, which was a problem, as the search was done vi- 
sually. On 29 December 1941 a bomber crew mistakenly identified 
a Navy destroyer near Newport, RI, as a U-Boat, and dropped four 
bombs on it; fortunately, the crew lacked the fundamentals of U- 
Boat attack tactics, and the bombs exploded harmlessly. On 31 
December 1941 the AAC and Navy formed the Joint Control and 
information Center in New York City, which would track the move- 
ments of merchant shipping, plot and track U-Boat contacts, and 
letermine the locations of all surface and air anti-submarine pa- 
trols. 
It soon became apparent that an effective American anti-sub- 
narine campaign would necessitate more aircraft than the Navy 
ould provide, and that Navy seaplane or carrier-based aircraft were 
ot as effective as ASW aircraft, nor as AAC land-based aircraft 
with their better speed, range, and armament. R.Adm. John Tow- 
rs, Chief of the Navy’s Bureau of Aeronautics, requested that 200 
B-24s and 900 B-25s and B-26s from future production be trans- 
rred from the AAC allotments to the Navy for anti-submarine 


duties. Of course, this bold request antagonized the AAC, which 


as protecting its planned strategic bombing campaigns, into de- 
aring that there could be no heavy or medium bombers available 
) the Navy. 

In January 1942, with the Pacific Fleet destroyed at Pearl Har- 


bor, Adm. Chester Nimitz, C-in-C in the Pacific, was given the 


reater priority for American naval forces, as the Japanese were 
onsidered a direct threat to America, rather than Nazi Germany. 


German pocket battleships and cruisers had been eliminated as a 


ireat by the Royal Navy, allowing Adm. King to dispatch portions 
| the Atlantic Fleet to the Pacific, as only a small number of U- 
‘oats were operating off the eastern American shore. The Eastern 

a Frontier under Adm. Adolphus Andrews was responsible for 


ihe defense of 1,500 miles of the U.S. East Coast from the Cana- 


lian border to the border of the Carolinas. Andrews’ meager de- 
nse force consisted of 20 vessels: the largest was a 165 foot Coast 


Guard cutter, and none was faster than a surfaced U-Boat. Andrews’ 


ir force was made up of 103 aircraft that were generally obsolete. 
Vlost of the Navy’s Catalinas had been directed to the Pacific coast 
search for Japanese surface vessels, and Andrews had little hope 
| receiving new Catalinas coming off the Douglas production lines, 
they were either being sent to the Pacific, or to Britain to aid the 
\F Coastal Command. The possessive AAC Bomber Command 
is reluctant to divert aircraft from expected strategic bombing 
ties to an anti-submarine function, and the AAC aircraft most 
led for ASW duties (the B-17, B-24, and B-25) were not avail- 
ble in large numbers, and the B-18 was chosen as the ASW bomber 
lefault. 


Because the Navy lacked anti-submarine aircraft the Air Corps 
inherited ASW air duties, and in March 1942 Gen. Arnold ap- 
proached Adm. King with the logical proposal to establish an AAC 
organization that would control all air anti-submarine operations. 
Of course, King and the Navy did not accept this brash proposal, 
because it would give the AAC a long established Navy responsi- 
bly, and even place naval vessels under Army control. To placate 
Arnold, on 26 March King centralized the ACC’s anti-submarine 
responsibility by transferring the 1“ Bomber Command to the East- 
ern Sea Frontier. This move made sense, as the IBC controlled most 
of the Air Corp’s aircraft involved in anti-submarine operations, 
and it was the only command capable of administering such an 
undertaking. However, the IBC wished to maintain its standing as 
a bombardment force, so to carry out its new responsibilities as an 
anti-submarine force it had to divide its tactical and training en- 


Adm. Adolphus Andrews administered the Eastern Sea Frontier, which was 
responsible for the defense of 1,500 miles of the U.S. East Coast, from the 
Canadian border to the border of the Carolinas. Andrews’ meager defense 


force con argest was a 165 foot Coast Guard cutter, 
dr V a surfaced U-Boat. Andrews' air force was made up 
t 103 aircraft that were generally obsolete. (USN) 
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deavors into two parts: one for high altitude bombardment, and the 
other for low level anti-submarine warfare. Over time the 1 BC re- 
trained its personnel and modified its equipment for anti-subma- 
rine warfare, but to the detriment of both bombardment and ASW 
responsibilities. But this centralization of AAC resources was by- 
and-large neutralized by the Navy’s allocation of AAC anti-subma- 
rine air squadrons to the control of Navy sea sector commanders, 
and the Navy’s refusal to permit aircraft assigned to one sector to 
operate in another sector where the U-Boat threat at the time was 
more serious. When aircraft transfers were allowed they usually 
came too late. To add to administrative problems was that, while 
under the control of the Sea Frontiers, all AAF units were also ad- 
ministered along the AAF chain of command: through the First or 
Third Air Force that, in turn, had to operate through their respective 
defense commands before reaching AAF Headquarters. The AAC 
considered the Navy command structure and policy too rigid, and 
its strategic philosophy too defense oriented, concentrating on the 
convoy system. King answered this AAC criticism of the Navy with 
a criticism of the Army’s doctrine of a broad air offensive against 
U-Boats that it could not accomplish due to their lack of sufficient 
aircraft. Later, King’s belief in the convoy system was validated 
when the Navy finally initiated its defensive coastal convoy sys- 
tem, protected by available Army aircraft. The first convoy sailed 
south from Hampton Roads, VA, on 14 May 1942. The convoy 
system was ultimately very successful, and if it could have been 
instituted earlier, even on a smaller scale, it could have saved more 
merchant ships from destruction. 

So as America entered the war B-25s, B-17s, and B-24s were 
in short supply and, being superior to the B-18, were assigned to 
other more urgent duties than anti-submarine warfare. The few 
Mitchells, Fortresses, and Liberators that were available went to 
reinforce the Philippines and Hawaii, and then for the defense of 
Java and Australia, while others were used in the escalating train- 
ing programs that required the use of combat aircraft in their final 
stages. By the end of January 1942 the IBC had 119 aircraft avail- 
able for anti-submarine duty to patrol large areas off the East Coast, 
but only 46 could be considered as “in commission,” and of these 
only nine were long range B-17s; the remainder were mostly B-18s 
and a few B-25s. Since there were relatively large numbers of B- 
18s available, and because the bomber had never really found its 
niche, it was assigned ASW duties as the only available option. 

When America entered the war its aircraft numbers were in- 
sufficient, and there was a serious lack of organization, anti-sub- 
marine equipment, and training, but ultimately the blame for 
America’s inadequate anti-submarine defense lies in insufficient 
pre-war planning. Fortunately, Hitler and the BdU also suffered 
flawed planning, and there were only a limited number of long range 
U-Boats available to attack America. 


West Coast ASW Operations December 1941-February 1943 

After the Pearl Harbor attack, it was thought the greatest danger 
from submarine attack would be from the Japanese along the U.S. 
West Coast. However, at the time the Japanese had only 20 subma- 
rines capable of voyaging from the Homeland to America, and Japa- 
nese naval strategy limited submarine attacks principally to enemy 


naval vessels, with merchant vessels being relegated to secondary 
targets. During December 1941, nine Japanese submarines patrolled 
off the American West Coast and encountered no warships, and 
were credited with sinking ten merchant vessels and three tankers. 
Between February and October 1942, four other Japanese subma- 
rines patrolled off the West Coast and sank seven ships, and shelled 
three onshore installations, causing minor damage. In October 1942 
the Japanese withdrew their long range submarines from the West 
Coast until late 1944, when one returned to sink two ships. 

The 2™ Air Force and 4" Air Force were responsible for West 
Coast air training and defense, and on 28 November 1941, AAC 
Headquarters ordered these Air Forces to support the Navy in ASW 
air patrol. Although the interservice rivalry was not nearly as in- 
tense on the West Coast, initially, the lack of experience and the 
diverse organizational and operational procedures of the two ser- 
vices prevented cooperation in establishing offshore patrols to cover 
the primary areas of patrol without duplication. In late December 
1941, interservice liaison was improved by the establishment of a 
common information center in San Francisco. However, the differ- 
ent methods of patrol caused problems. The Navy patrolled in a 
search pattern shaped like a fan, with each aircraft flying out from 
a central position on diverging courses, while the AAC flew a par- 
allel track search pattern, with each patrolling aircraft flying paral- 
lel within sight of the aircraft on either side. Soon, the AAC pilots 
were ordered to fly the Navy’s fan search patterns, with the AAC 
ASW missions ranging out to 600 miles, and the Navy flying close 
offshore. The search area ranged from Seattle in the north and south 
to the Baja, California, coastline. 

In December 1942 the AAC had only 45 modern fighter air- 
craft, 35 B-18 medium bombers, and ten B-17 long range bombers 
on hand on the entire West Coast. Immediately after Pearl Harbor 
the AAC detained Philippine-bound B-17s and their crews, and with 
other available aircraft were formed into the so-called “Sierra Bom- 
bardment Group.” The Sierra Group contributed to offshore patrols 
until February 1942, when it became apparent that the immediate 
Japanese threat had subsided, and the scheduled transfer of aircraft 
to the Philippines and Australia was resumed. The Sierra Group 
was a temporary ASW fix, using personnel untrained in ASW pa- 
trols relying on eyesight and conventional bombs, instead of radar 
and depth charges, to detect and attack Japanese submarines, which 
were often found to be nothing but floating debris. After the Sierra 
Group was disbanded, the AAC continued to fly ASW patrols, 
mainly with B-18s supplemented by some B-25s, a few B-24s, and 
fewer B-17s. These improvised ASW patrols continued until Feb- 
ruary 1943, when the Navy’s air and surface forces had developed 
sufficiently to deal with the Japanese submarine menace that never 
materialized. 


Other ACC Groups involved in West Coast ASW Patrols: 

12" Bombardment Group (Light) was constituted on 20 Novem- 
ber 1940, and activated on 15 January 1941 at McChord Field, 
Tacoma, WA. The Group was formed from a cadre from the 2" 
Bombardment Group, and from the 8" Pursuit Group at Langley 
and the HQ organizations of the 2™ Wing and GHQ Air Force. The 
12" trained in B-18s, B-23s, and PT-17s, and flew coastal patrols 
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after Pearl Harbor. 


41“ Bombardment Group (Medium) was constituted on 20 No- 
vember 1940, and activated at March Field, CA, on 15 January 
1941 under Capt. Lawrence Douthit, and then by Lt.Col. Archibald 
Smith on 1 June 1941. It trained in B-18s and A-29s, and later 
transitioned to B-25s. The Group flew ASW patrols off the West 
Coast until October 1943, and then deployed to Hawaii. 


47" Bombardment Group (Light) 
lhe 47" was constituted on 20 November 1940, and activated on 
I5 January 1941, with cadres for Headquarters and three tactical 
squadrons (the 84", 85" and 86"), and were manned by experienced 
personnel from the 17" Bombardment Group from McChord Field. 
he 20" Reconnaissance Squadron (later the 97" Bombardment 
Squadron) was manned by personnel from the 89" Reconnaissance 
Squadron. In July 1941 the new Group and its squadrons left 
McChord for the new base at Hammer Field, Fresno, CA. Here the 
+7"" was joined by several hundred more experienced personnel to 
form an experienced, cohesive unit. While at Hammer Field the 
( sik. trained in its B-18s, and to break the monotony, flew many 
search missions over the Southwest desert and Mexico looking for 
downed ferry pilots who were flying new aircraft east from the 
Southern California factories. They also participated in infantry 
exercises at Fort Ord. Immediately after the Pearl Harbor attack the 
Group was assigned a number of new B-18s, and deployed to 
Hamilton Field, where they were loaded with bombs and sent out 
on sweeps of the Pacific Ocean off the California coast looking for 
Japanese submarines or surface vessels. The patrols continued un- 
til the end of December, when the 85" Squadron out of Sacramento 
\irport took over the patrols of the area. Bombs were in such short 
supply that at the end of the month the bombers still carried the 
ame bombs that were loaded into them on 8 December. At the turn 
of the year, the Group began to receive small consignments of long 


range B-24s and LB-30s that would ev entually replace their aging 
B-18s. 


Introduction to the U-Boat Campaign 
When Hitler declared war on the United States, most of the 


1 Field, CA (pictured), near San Francisco, 
h Field, near L os Angeles, were the mz ajor 
oast B-18 bases. (USAF) 


Kriegsmarine ’s U-Boats were supporting the Axis campaign in North 
Africa, which Commander-in-Chief of the U-Boats Adm, Karl 
Doenitz (BdU) considered to detract from the U-Boat’s primary 
task of curtailing the transport of food and war materiel to Great 
Britain via the North Atlantic, and now the western Atlantic. 

The U-Boat Campaign in the West was directed by Doenitz 
and the BdU in three separate theaters at three different periods of 
the war. The first phase was the so-called Operation Paukenschlag 
(Operation Drumbeat) that began in January 1942 off the U.S. east 
coast, and continued in diminishing intensity until mid-July 1942, 
when it was continued as a minor nuisance campaign until the end 
of the war. In February 1942 Operation Neuland began as a sepa- 
rate campaign in the Caribbean, and continued through 1942, ac- 
counting for 36% of worldwide Allied shipping losses. During the 
first half of 1943 the Germans discontinued major U-Boat opera- 
tions in the Caribbean, with only three boats present in January. In 
July 1943 the BdU initiated another substantial Caribbean offen- 
sive that was decisively overwhelmed by U.S. naval vessels and 
naval and army patrol aircraft. After this setback Doenitz operated 
his U-Boats in small numbers to tie down disproportionate num- 
bers of anti-submarine vessels and aircraft that by that time the 
U.S. had in increasing numbers, and could be easily spared. The 
third U-Boat offensive in the west was then directed southward 
against Brazilian coastal shipping, and continued intermittently until 
the end of the war. 

The U-Boat Campaign began on 3 September 1939, when U- 
30 sank the liner SS Athenia off the Irish coast. The campaign that 
evolved into the Battle of the Atlantic was limited by the number 
and type of U-Boats available, the location of their Baltic bases, 
and logistics. Nonetheless, the U-Boats threatened to place Britain 
under economic siege, as it had during World War I. Again the En- 
glish resorted to the convoy system, but had too few purpose-built 
escort vessels, and by the end of 1940 over a thousand merchant 
ships had been sunk, and the vessels sunk to vessels constructed 
ratio was at a critical stage. With the fall of France in June 1940, the 
U-Boats could be based on the French Atlantic coast, and more 
were available to be formed into Die Rudeltaktik “Wolf Packs” o 
eight to 20 U-Boats. In the Wolf Pack concept, the first U-Boat to 
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make contact with a convoy would inform BdU at Lorient, France, 
of the convoy’s speed, course, and make up. The other U-Boats 
would be instructed to gather and intercept the convoy. After initial 
teething problems the Wolf Pack concept became so successful 
between May and December 1940 that it was called the “Happy 
Time.” 


East Coast ASW Operations December 1941-June 1942 
Operation Drumbeat (Paukenschlag ) 

Japanese submarines and aircraft carriers would prove to pose no 
threat to the American West Coast, but the German U-Boat became 
a serious threat to Allied shipping off the American East Coast. For 
the British, it was imperative that Allied merchant vessels import 
goods and materials to the British Isles, and conversely the Ger- 
mans urgently wanted to prevent this from happening. At the start 
of the war in September 1939 the Germans had only 56 operational 
U-Boats, of which only 22 Type VIIs had sufficient cruising range 
to be operational in the North Atlantic. As America entered the war 
in the beginning of 1942—a critical stage in the Battle of the Atlan- 
tic—the Kriegsmarine only had 98 oceangoing U-Boats, and four 
months later there would only be an additional 26 available. To 
conserve his U-Boat fleet, Adm. Doenitz planned a strategy that 
would allow them to attack Allied shipping at the least defended 
areas to gain the greatest destruction at the least risk of loss. Plans 
to deploy the U-Boats off the U.S. coast were made soon after Pearl 
Harbor. At a naval conference with Hitler on 12 December, Grand 
Adm. Raeder. head of the Kriegsmarine, asserted that America 
would be too preoccupied with the Japanese, and the U-Boats could 
operate against the East Coast shipping lanes with little risk. But 
Doenitz had no U-Boats immediately available to patrol American 
waters, and it was not until 23-27 December that five long range U- 
Boats of the Second U-Boat Flotilla were able to sail from the French 
port of Lorient to carry out Operation Paukenschlag. The U-Boats, 
modified to carry an additional 20 tons of fuel, sailed from France, 
and took two weeks to reach American waters, where they could 
patrol individually for two weeks, and then take two weeks to re- 
turn. 

Beginning in March 1942, U-Boat patrol time could be ex- 
tended up to nine weeks by being refueled and resupplied by spe- 
cially modified submarines named “Milch Kaus” (Milk Cows). 
These 1,700 ton U-Tankers were armed with one antiaircraft gun of 
37mm and two 20mm guns, but carried no torpedoes. The 'J-Tanker 
carried 700 tons of diesel fuel, of which up to 600 tons could be 
transferred to operational U-Boats. This amount of diesel could 
supply 12 Type VII U-Boats or five IX boats. The Milch Cow also 
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Courageous and professional, Capt. Reinhard Hardegen was the stereotyp! 
cal U-Boat ace. During his stay in East Coast waters during Operation Drun 

beat, Hardegen claimed eight ships totaling 53,360 tons of the 25 ships sunk 
totaling 136,661 tons he sunk during his five career patrols. (Author/ B.C 

West) 


carried stores, spare parts, ammunition, and a physician. At first 
refueling was hampered by inexperience and bad weather, and this 
resulted in the dangerous massing of a number of U-Boats in the 
vicinity, and vulnerable to discovery and attack. Inexperience was 
overcome, but bad weather was not. 


being refueled and resupplied by specially modified subma 
rines named “Milch Kaus” (Milk Cows). A 


could extend the patrol time another 2 1/2 weeks. (USN) 
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The first U-Boat success in the new American Theater was by 
[ype IX U-123, skippered by U-Boat ace Capt. Reinhard Hardegen, 
vho sunk the 9,000 ton British passenger steamer Cyclops 300 miles 
tf Cape Cod, MA, on 12 January. Three days later he sank the 
‘anamanian tanker Noress with three torpedoes in a surface attack 
hat led to the New York Times headline: “Tanker Torpedoed 60 
liles off Long Island.” Operation Drumbeat had commenced. Over 
ie next 17 days, 13 vessels were sunk off the U.S. East Coast by 
ierman U-Boats. During his stay in East Coast waters Hardegen 

aimed eight ships totaling 53,360 tons of the total 25 ships of 
36,661 tons he sunk during his five career war patrols. 

The offshore geography of the U.S. east coast dictated U-Boat 
ctics, as much of it (except the Outer Banks off North Carolina 
nd the southern Florida coast, both of which became U-Boat hot 
ots) had shallow water extending up to 100 miles to the east be- 
re ending at the continental shelf. The VII U-Boats, and more so 
e large and cumbersome IX U-Boats, could operate on the sur- 
ce in the shallow coastal waters in daylight operations, as they 
‘re unable to crash dive, and had to move there at night on the 
irface, and then flee back toward the deeper waters off the shelf 

fore sunrise, lying submerged at about 100 feet during the day 
uiting for nightfall. After dark the U-Boat would surface and move 
vard shipping lanes to make an attack with two to four torpedoes 
id/or deck guns. There were times early in the campaign that U- 
at Commanders sometimes attacked from the surface during the 
, as they became aware of the vulnerability of merchant ship- 
ig and the incapacity of Allied ASW defenses to protect them. 
tween mid-March and mid-April 1942 was the most prolific pe- 
id of U-Boat successes off the U.S. coast, when 2.2 ships were 
ik per day, with the large majority of the sinkings occurring off 
pe Hatteras, where the U-Boats had the advantage of deeper 
ters. This period of practically no resistance was called the “Sec- 
nd Happy Time” by the U-Boat commanders. 


\merican Response to the Drumbeat U-Boats 
ause of inadequate prewar ASW planning and preparations, the 
roblem American ASW faced in early 1942 was the need to estab- 
1 an effective ASW doctrine. The unfortunate delay in organiz- 
' antisubmarine defenses, and even the use of rudimentary pre- 
ilionary measures to protect vessels led to a disastrous loss of 
pping. Between January and the beginning of July 1942, U-Boats 
ik 171 vessels off the East Coast, including many tankers, and 
st of the total three million tons of shipping lost worldwide dur- 
that time was lost off America. U-Boat captains found mer- 
nt shipping cruising in peacetime shipping lanes, often individu- 
instead of in convoys, and to make matters worse, at night these 
ps were silhouetted against the lights of brightly lit coastal cit- 

oblivious of the effectiveness of a blackout. 
lhe rare initial attacks on U-Boats failed because surface and 
ttacks were individual and random, due to the lack of adequate 
es, and thus were not coordinated and sustained. The attackers 
ed proper weapons and tactical training, and the experience to 
uccessful. Poor communications and lack of navigational skills 
ented follow up attacks by other air or surface units. Also, the 
oats had the advantage of attacking individual vessels, as Adm. 


King did not have the resources to institute the convoy system, since 
escort vessels had been transferred to the Pacific, and had been sent 
to the British as part of the Lend Lease agreement. The BdU had 
passed along careless radio intercepts from merchant vessels that 
led the U-Boats to lucrative hunting grounds. By the end of Janu- 
ary the first wave of U-Boats had sunk 41 vessels without loss to 
themselves. 

To patrol the enormous area off the 3,000 mile eastern U.S. 
coastline required trained personnel and specialized surface ves- 
sels that the Navy did not possess, despite having two years from 
the outbreak of the European war to develop an anti-submarine force, 
much less a doctrine. Despite the success of escorted convoys by 
the Royal Navy, after Pearl Harbor Adm. King had no escort ves- 
sels available, and his policy was that independent vessels were 
better off than a number of vessels exposed in convoys that were 
either not escorted, or weakly escorted. At the time there was the 
irrational premise that the method to defeat the U-Boats was to 
build merchant ships quicker than the U-Boats could sink them, 
and Roosevelt and the War Department placed a higher priority on 
merchantman construction than building convoy escort warships. 
Destroyers were in short supply, and those available were World 
War I era types, and were needed for North Atlantic convoy escort 
to aid the British. The Navy had only 20 escort vessels, and had to 
depend on smaller vessels, including civilian yachts, for offshore 
anti-submarine duties. The Navy’s General Board chose the 
Hamilton Class Coast Guard Cutter as their definitive escort ship, 
but as late as October 1942 there were only five available, and even 
then the Navy had few qualified officers and men available to cap- 
tain and crew escort vessels. By February and March 1942 the de- 
struction of merchant shipping in the North Atlantic and off America 
had risen to such a magnitude that King was forced to consider 
implementing the convoy system, even though the Navy had scraped 
together only 122 escort vessels of the 600 that were required. Many 
of these escorts were assigned to North Atlantic convoy duty, and 
the remainder were assigned to small convoys sailing the waters 
off the Americas. So it was that many single unescorted merchant 
men continued to ply the U.S. coasts from Maine to Key West, and 
the carnage would continue. 

After Roosevelt rejected Adm. King’s request for four engine 
B-24 and B-17 land-based bombers for the Navy, the understaffed 
IBC, under Brig.Gen. Arnold Krogstad, was the East Coast’s first 
line of defense. The IBC needed to be reorganized, as it had lost all 
but one of its bomb groups (the 2BG) in December and January. 
Many of its experienced pilots had been transferred to form the 
core of new units being formed in the rapidly expanding Air Force. 
In January and February 1942 it integrated the largely untrained 
13 and 45" Bomb Groups, and the 3“ and 92™ Reconnaissance 
Squadrons. What Krogstad now commanded was a few experienced 
pilots and officers directing a large number of enthusiastic, but 
largely inexperienced air crews that required extensive training. So 
the IBC was confronted with providing standard bombardment 
training, but also specialized ASW training, which had to be learned 
operationally, primarily through trial and error, as aircraft had to be 
put into the air for anti-submarine patrols. The ASW aircraft were 
neither equipped with ASV radar, nor depth charges, and there was 


131 


Douglas B-18 Bolo - The Ultimate Look: 


From Drawing Board to U-boat Hunter 


no ASW doctrine on finding, attacking or, much less, sinking a U- 
Boat. At this point there was no chance that the 1 Bomber Com- 
mand could be an effective anti-submarine force. 

In mid-December 1941 Krogstad established his Headquarters 
Staff in the Federal Building in Manhattan, which was on the same 
floor as Adm. Adolphus Andrews’ HQ. In order to preserve the sepa- 
ration of services Krogstad set up an independent operations center 
that had no links to the Eastern Sea Frontier, but conducted opera- 
tions in conjunction with North Atlantic Naval Coastal Frontier 
(NANCE), which was incorporated into the Eastern Sea Frontier. 
By the end of January this liaison was extended to the Sixth Naval 
District in Charleston, SC, and the B-18s of the 66" Observation 
Group of the 1“ Air Support Command were sent to patrol that area. 
Meanwhile, it was evident that the Eastern Sea Frontier, with its 
headquarters in New York City, was unable to administer the de- 
fense of the entire Western Atlantic. On 6 February 1942 the Gulf 
Sea Frontier, commanded by Capt. Russell Crenshaw, was created 
to defend the southern coast from Jacksonville, FL, to Texas. The 
Seventh and Eighth Naval Districts, headquartered in Key West 
and New Orleans, respectively, were the components of the Gulf 
Sea Frontier. 

This improvement in administration did not lead to a concomi- 
tant improvement against the U-Boats, which virtually cruised un- 
scathed in the first two months of 1942. Nearly 8,000 hours of air 
patrols were flown, and only four unsuccessful attacks were made 
on U-Boats. During March an improvement was seen as, although 
the U-Boats increased in numbers and inflicted increased damage, 
IBC was able to send up 16,000 hours of patrols. These patrols, 
too, resulted in relatively few attacks, but did force the U-Boats to 
remain submerged for increasing periods, and restricted their free- 
dom of movement. Only four B-18s carried the first ASV radar 
sets, and there was a shortage of spare parts and qualified mainte- 
nance personnel for these unreliable; the arrival of new equipment 
was months in the future. 

Early in the war the British had broken the German U-Boat 
codes by using a captured German Enigma code machine. The bro- 
ken codes, known as ULTRA, gave the British vital information on 
the disposition of U-Boat Wolf Packs, thus they routed their con- 
voys away from them. The British passed U-Boat intelligence to 
the Navy, which initially failed to pass it along to the AAC in a 
timely manner, and its usefulness was lost; because of this intelli- 
gence breakdown attacks on U-Boats were unsuccessful. However, 
inon | February 1942 the Germans changed their Enigma machines 
on the Atlantic U-Boat net with new, more complex machines, and 
it was not until 13 December 1942 that another machine was cap- 
tured, and the code could again be deciphered. 


Army/Navy Administration Problems Remain to Be Solved 

On the High Command level, the basic problem with the U-Boats 
savaging merchant shipping was that it interfered with the future 
conduct and strategy of the war. The Navy continued to be unable 
to provide the necessary number and type of aircraft required for 
ASW, and while the AAF did have the required aircraft; it was torn 
between utilizing them for its commitment to the development of 


their strategic bombing doctrine, which was an essential part of 
grand Allied strategy, and the need to counter the U-Boat menace 
that was also threatening the grand Allied strategy. When decisive 
leadership was needed President Roosevelt either did not appreci- 
ate the extent of the U-Boat threat due to the shock of Pearl Harbor 
and the rapid successes of the Japanese in the Pacific, or perhaps he 
chose to remove himself from the increasingly hostile Army-Navy 
enmity. 

The AAF had provided anti-submarine aircraft, but more were 
required, and it appeared that the provisions of the 1936 Joint Ac- 
tion of the Army and Navy would be compromised even more. On 
9 March Gen. Hap Arnold proposed a solution in a letter to Adm. 
Ernest King. Arnold advocated the “establishment of a Coastal 
Command, within the Army Air Corps, which will have for its pur- 
pose operations similar to the Coastal Command, Royal Air Force, 
operating when necessary under the control of the proper naval 
authorities.” In the RAF Coastal Command system the British Ad- 
miralty issued a broad objective for ASW, and allowed the Coastal 
Command to independently direct its units within that agenda. Brit- 
ish sea and air officers worked together from the same intelligence, 
and had developed a close and effective organization. Under Navy 
control the AAF experienced almost complete Navy management 
of its assigned ASW units, down to the lower echelons of command 
by the Sea Frontiers and naval districts. The advantages of an Ameri- 
can Coastal Command would be that it was an essentially indepen- 
dent unit specifically trained and equipped for ASW training, and 
having the ability to return to normal bombardment functions once 
the U-Boat threat diminished without being under continued naval 
control. 

Not surprisingly, Arnold’s Coastal Command proposal was not 
acted upon, but on 16 March 1942, the AAF and USN were pre- 
sented with an “agreement” dictated by the Joint Chiefs of Staff 
that defined the relationship of the 1 Bomber Command and 1“ 
Anti-submarine Command to the naval commands. Since most of 
the Air Force ASW units were under the operational control of the 
IBC and IASC, it was thought that centralizing ASW air opera- 
tions with the IBC would resolve the Army/Navy control impasse, 
but not to the end wished by the AAF. Previously the AAC com- 
mands had operated under the direct control of the naval Commander 
of the Eastern Sea Frontier. But now the Joint Chiefs of Staff also 
gave clear jurisdiction over all naval forces and all AAC air units 
that were “engaged in operations over the sea for the protection of 
shipping and against enemy seaborne activities” to the various sea 
frontier commanders, who were all naval officers. To this end 
Lt.Gen. Hugh Drum, CG of the Eastern Air Command, further re- 
linquished all units of the IBC, 1ASC, and Civil Air Patrol to the 
Commander of the Eastern Sea Frontier. Excluded were three bom- 
bardment groups and four observation squadrons that were to be 
used as operational training units for sea search personnel. Nothing 
had changed for the AAF in the administration of the anti-subma- 
rine campaign, except that there was more micromanagement and 
concentration of local command, which would expedite operations. 
Nonetheless, the Navy still ruled. 

Under the Joint Chiefs of Staff’s Army-Navy “mutual accord” 
agreement of 16 March, AAF units continued to be assigned to the 
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Navy Sea Frontier commanders, who regarded these assignments 


as essentially permanent, with the tendency of each Sea Frontier 


commander not to allow AAF units to operate in another Sea Fron- 
lier except in dire emergency. Again, the AAF ASW operations were 
hindered. For the AAF to participate successfully in anti-subma- 

rine warfare a centralized command was needed, but not under a 
single Navy commander. AAF leaders desired a separate AAF com- 
mand, responsible to AAF Headquarters, that was trained and 
equipped for anti-submarine warfare. This concept was particularly 
important due to the fundamental difference in the strategic ap- 

proach to anti-submarine warfare that persisted between the USN 
and AAF in their utilization of land-based ASW aviation. The Navy 
wanted to employ ASW (i.e. AAF) aircraft defensively for convoy 
protection, while the AAF wanted to use their aircraft as an offen- 
sive mobile striking force to seek out U-Boats where they were 
operating. On 21 June Adm. King articulated the official Navy policy 
in a lengthy letter to Gen. Marshall: “...(convoy) escort is not just 
one way of handling the submarine menace; it is the only way that 
gives any promise of success.” He went on to attack the use of the 
\AF’s hunter-killer offensive doctrine of air patrols that have “time 

and time again proved futile” to the exclusion of defensive convoy 
patrols. King continued, stating that the only efficient anti-subma- 
rine method was to attack “continuously and relentlessly those U- 
Boats that have been drawn to the convoys.” In his conclusion King 
made five recommendations. Regarding aerial ASW he asked for a 
build up “as soon as practicable” of a force of 1,000 ASV equipped 
\rmy bombers to patrol the projected 7,000 miles of convoy routes 

extending along the Eastern, Gulf, Caribbean, and Panama Sea Fron- 
tiers. He went on to note that “airpower was not to be a temporary 
measure pending augmentation of naval surface forces,” but rather 
“a permanent arrangement to protect our shipping properly.” The 
“1,000 ASV-equipped” and “as soon as practicable” clauses in 
King’s letter, while correctly considering the massive numbers of 
radar equipped aircraft required for convoy escort, “as soon” was 
certainly not at hand or, in fact, anywhere “practicable” in the near 
future. Neither were the radar equipped, well trained naval surface 
vessels available for anywhere near widespread convoy protection. 
However, it should be remembered before criticizing King that 

the U.S. Navy was engaged in a two ocean war, with limited re- 
sources (particularly destroyers and patrol aircraft) for convoy pro- 
tection. King also was in disagreement with the British over 1942 
naval strategy. With limited resources King had to choose between 
protecting either troopship convoys or cargo vessels and tankers, 
even when pressed by Britain’s plea for its survival through the 
delivery of food, oil, and war materiel by cargo vessels and tankers. 
|! Roosevelt had not sent the British and Canadians the 60 four 
stack WW-I era destroyers in 1940-41 these warships could have 
been used as convoy escorts off the East Coast, the Gulf of Mexico, 
and the Caribbean, and prevented the loss of numerous merchant 
men and hundreds of seamen. While many historians place the blame 
for American ASW failure on King and his uncompromising stand, 
the Army Air Forces should also bear some blame for not more 


easily relinquishing its mandated prewar control of its land-based 
aircraft to Navy control for ASW duties for whatever reasons, po- 


litical or doctrinal. This self interest resulted in an early American 
ASW response that was totally ineffective and costly. 

The AAF maintained that, while convoy protection “was im- 
portant to the immediate task of protecting shipping and for that 
reason deserving a high priority, (it) could never dispose of the U- 
Boat menace but must be supplemented by a vigorous offensive 
campaign in which the strategic movement of the submarine fleet 
could be promptly countered by a corresponding shift in the weight 
of air attack.” To meet this objective, the question of the AAF cre- 
ating a RAF Coastal Command type again arose, and was supported 
by RAF Coastal Command experience. In August, visiting RAF 
Air Marshall P.B. Joubert concurred with this AAF view when he 
stated that “while a certain amount of close escort of convoys, par- 
ticularly when threatened, is a necessary feature of air operations, 
the main method of defeating the U-Boat is to seek and strike. The 
portion of air available should always be engaged in the direct at- 
tack on U-Boats and the smallest possible number in direct protec- 
tion of shipping.” 

The U-Boat situation became so critical that the War Depart- 
ment demanded action, and on 20 May 1942 the Assistant Chief of 
Staff, Operations Division, requested that the leaders of the AAF 
and the Eastern Defense Command take action to improve the effi- 
ciency of the First Air Force and the 1“ Bomber Command, with 
the IBC being reorganized “to fulfill the special requirements of 
anti-submarine and allied air operations, in consonance the Army 
responsibility in operating in support of, or in lieu of naval forces 
for protecting shipping.” This statement clearly deemed the AAF 
as no longer a stop gap, emergency anti-submarine measure, but a 
vital force that had developed ASW techniques, and laid the ground- 
work for it to continue a more significant effort in the future. Al- 
though the 20 May Directive gave the Navy continued jurisdiction, 
it added that the AAF “must be prepared to submit recommenda- 
tions and to take every action to make anti-submarine warfare fully 
effective.” The AAF finally had a foot in the administrative door. 

Under the 20 May Directive, Deputy Chief of Staff 
Maj.Gen.Joseph McNarney proposed that the | BC was to be orga- 
nized as a “unit for anti-submarine and related operations” on the 
East and Gulf Coasts, with air bases to be established at “strategic 
locations in order to take maximum advantage of the mobility of 
land-based aircraft.” Gen. Arnold was to provide every available 
B-18 in the U.S., was to equip them with centimetric ASV radar as 
soon as sets became available, and was to install the necessary depth 
charge and bomb racks for anti-submarine warfare. As soon as these 
ASV-equipped B-18s were available they were to be “welded into 
units particularly suited for hunting down and destroying enemy 
submarines by methods developed by our experimental units (e.g. 
the 1“ Sea-Search Attack Group (1SSAG), author), which have been 
operating off Cape Hatteras.” The reorganization stressed mobility, 
operating from a network of new bases on the East and Gulf coasts. 
When a unit was moved outside the Eastern Defense Command it 
would operate under the control of its new Sea Frontier, but con- 
tinue to be assigned to the IBC, and be regarded as a temporary 
detachment. 

When the Gulf Sea Frontier was organized in February 1942 it 
was given only nominal surface and air forces. The AAF contrib- 
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uted a paltry 14 observation aircraft and two old B-18s. In early 
May, a detachment of 20 B-18s was urgently dispatched south from 
the Eastern Sea Frontier. Between 8-10 May a squadron of A-29 
light bombers was sent to Jacksonville, FL; six B-25 medium bomb- 
ers to Miami, FL; and on 20-21 May, a detachment of B-25s was 
sent to Havana, Cuba, to patrol the Yucatan Channel. In late May 
the Seventh Naval District/Gulf Sea Frontier had a new commander, 
R.Adm. James Kauffman, who had been transferred from Iceland, 
where he was instrumental in forming the successful North Atlan- 
tic convoy routes. His first step was to move his HQ from remote 
Key West to Miami, which provided better communications with 
Gulf Sea Frontier naval and air units, thus permitting increased and 
more coordinated anti-submarine searches and attacks. On 26 May 
Maj.Gen. Follett Bradley, CG of the First Air Force, established the 
Gulf Task Force (GTF) as part of the 1BC at Charleston, SC. Trans- 
ferred to the GTF was a detachment of 20 B-18s that had previ- 
ously been sent south, along with the 66" and 97" Observation 
Squadrons, and all local Civil Air Patrol units. The GTF operated 
in a similar manner as the 1BC did under the Eastern Sea Frontier. 
As was typical, the GTF found it did not have sufficient aircraft to 
patrol its assigned area, and Gen. Arnold dispatched several train- 
ing units of the Third Air Force to conduct ASW patrols as part of 
their training missions under the direction of the GTF. In June the 
GTF moved its joint operations center from Charleston to Miami, 
FL, to join the Gulf Sea Frontier HQ. With this expansion the 1 BC’s 
radius of action did not extend into the Caribbean, where the Antilles 
Air Task Force (to be discussed later) operated as an independent 
AAF unit under the control of the Caribbean Sea Frontier. By Sep- 
tember 1942 the IBC was operating from ten bases extending from 
Westover, MA, to Galveston, TX. During the second quarter of 1942, 
while flying slightly fewer monthly patrol hours than the record 
number in March, there were 54 (seven times more) attacks, of 
which seven resulted in damage, but no U-Boats destroyed by air- 
craft alone. 

On I1 June 1942 U-157, anew Type IX U-Boat (the C model) 
under Wolf Henne was patrolling the Old Bahamas Channel, and 
sank the American molasses tanker SS Hagan, causing Gulf Sea 
Frontier commander James Kauffmann to order all available forces 
to “hunt this submarine to exhaustion and destroy it.” Early the 
next morning U-157 was spotted by a GTF ASV equipped B-18 
that closed to two miles with the U-Boat still on the surface. The 
pilot quickly attacked, but the bomb bay doors malfunctioned at 
900 feet, and the Bolo made a quick diving turn back into the attack 
as the doors opened. Four depth charges were dropped at 300 feet 
as the U-Boat was nearly submerged, shaken but undamaged. Later 
that morning Henne’s U-Boat was spotted by a Pam Am airliner 
that called in its position, but a mix of three B-18s and A-29s 
searched and were unable to find it. In the meantime, nine vessels 
of the Key West Killer Group and six from the Miami Killer Group 
were sent into the Florida Straits between Key West and Havana. 
For the next two days the aircraft of the GTF and 15 Navy vessels 
tenaciously hunted for the U-Boat. During the night of 12-13 June 
an ASV equipped B-18 made contact with the U-Boat as it was 
crash diving. The B-18 radioed his position, and Kauffmann imme- 
diately sent the Key West Group to the area. On the 13" at 1600, the 


165 foot Coast Guard cutter Thetis picked up a strong sonar contact 
and dropped ten depth charges that brought up an oil slick and air 
bubbles. Four other vessels arrived and dropped an additional 22 
depth charges on the slick. Afterwards the GTF took partial credit 
for the sinking, but Navy man Kauffmann officially gave full credit 
to the Thetis, and nothing was mentioned in the dispatches credit- 
ing the GTF B-18s. 

By late June 1942, shipping losses to U-Boats continued to 
such an extent that Gen. Marshall stated in a memo to Adm. King 
that “another month or two (of such losses) would so cripple our 
means of transport that we will be unable to bring sufficient men 
and planes against the enemy in critical theaters to exercise a deter- 
mining influence on the war.” Adm. King responded to Marshall's 
concern by defending his commitment to the convoy system, and 
by disparaging the AAF’s ASW air offensive position, emphasiz- 
ing that patrol operations had not only proved to be ineffectual, but 
required more aircraft than were available. He strongly recom- 
mended the expansion and strengthening of the convoy system, and 
that the AAF should provide a minimum of 500 aircraft, including 
200 to the Caribbean and Panama Sea Frontiers, to protect the criti- 
cal oil and bauxite shipping from South America. 


American ASW Tactics and Administration Improve 
Despite the continuing administrative and communications inflex- 
ibility, progress was being made in ASW techniques through the 
continuous experience gained by hours of patrolling. By the begin- 
ning of April 1942 Brig.Gen. Westside Larson had succeeded 
Krogstad, who had made progress in ASW operations and tactics 
as IBC CG. Still personnel and equipment shortages continued, 
and radio and telephone communications needed improvement. 
Army-Navy non-cooperation continued to hinder operations, but 
despite the interservice rivalry, the organization, equipping, and 
training of the Eastern Sea Frontier forces to protect vessels sailing 
in convoys along the East Coast was slowly accomplished. By June 
1942 the Frontier’s improved air and surface patrols forced Ger- 
man U-Boat commanders to operate in the safer waters of the Gulf 
of Mexico and the Caribbean. In the second quarter of 1942 only 
seven of 54 air attacks resulted in U-Boat damage, but in the third 
quarter, with more experience, eight of 25 attacks resulted in dam- 
age, one sinking, and more submerged time for the U-Boats. 
Although a claim for sinking a U-Boat was good for almost a 
daily news article, the first verified successful aircraft attack on a 
U-Boat did not occur until 7 July 1942. On that day Lt. Harry Kane 
and a crew of four flew a Lockheed A-39 Hudson of the 396" Bom- 
bardment Squadron (M), which had been based originally in 
Alameda, CA, but was operating out of MCAS Cherry Point, NC. 
Kane was flying at 1,500 feet in broken clouds on a routine six 
hour daylight patrol between Cape Hatteras and Charleston, SC, 
when at 1412 he spotted a U-Boat (U-701) at seven miles to port, 
and immediately turned and dove to the attack. At 50 feet Kane 
dropped three 325 pound Mk-17 depth charges armed with new 
detonators set to explode at 25 feet on the swirl of the diving U- 
Boat. The well timed explosions flooded the U-Boat aft of the con- 
ning tower, but 37 of the 44 crew were able to escape. Subsequently, 
over the next several days the seven German crewmen, including 
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captain Horst Degen, survived to be rescued by a Navy blimp (K- 
8). 
On 19 July Doenitz withdrew the last two of his U-Boats oper- 


ating off the Cape Hatteras area, and committed them to the Gulf 


and Caribbean. At the end of July 1942 Doenitz officially cancelled 
the U-Boat campaign off the eastern American coast after five U- 
Boats were sunk—two by aircraft—but not before 109 merchant- 
men of 610,000 tons had been sunk. From July 1942 until the end 
of the war only ten merchantmen were sunk for six U-Boats lost off 
the American East Coast. Doenitz had been criticized for not hav- 
ing his U-Boats intercept ships sailing in the North Atlantic carry- 
ing supplies directly to Britain, but he argued that it did not matter 
where a ship was sunk, as every ship sunk had to be replaced, and 
ultimately the Battle of the Atlantic was a fight between ships sunk 
and new construction. 


\AC Bomb Squadrons of the Eastern Sea Frontier 
lhe squadrons of the 2™ Bombardment Group out of Langley Field, 
VA, were active in ASW patrols. On 7 December 1941 the 96" 
Bombardment Squadron had an assortment of B-17Bs and Cs, and 
3-1 8As, and the following day all (six) B-17s except one were de- 
ployed for March Field, CA, to intercept a possible sea of air Japa- 
nese attack. The squadron’s B-18s were active flying ASW patrols 
from Langley, and from deployment bases in the Carolinas and 
Florida. The B-18s were loaded with 100 pound bombs, and pa- 
trolled along the coast to 200 miles out to sea. The large search area 
extended from Langley as far south as Opa Locka, FL, just north of 
Miami, and stretched the resources of the squadron. 

At the time of Pearl Harbor, the 20" Bombardment Squadron 
was equipped with B-25s, and was one of the best trained and 
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equipped medium bomber units in the AAC. But by April 1942, 
most of the Squadron’s B-25s had largely been transferred to vari- 
ous newly formed medium bomb units, and it was left with an as- 
sortment of old aircraft, mainly the B-18A. Infrequently, the Squad- 
ron would receive a B-17 D or E that would join the Bolos in ASW 
patrols, as the AAC was the only ASW presence in the Atlantic, 
since the Navy was fully committed to the Pacific. The Squadron’s 
B-17s patrolled 600 miles offshore, while its B-18s and B-25s con- 
ducted shorter range patrols of Chesapeake Bay, and large portions 
of the Atlantic Coast on searches for U-Boats, U-Boat milk cows, 
and German commerce raiders, but no enemy shipping was found, 
By July the unit began to receive the B-24D equipped with ASV 
radar that was used in combination with MAD equipment, and the 
B-18 was phased out. 

The 41“ Reconnaissance Squadron (Long Range) was consti- 
tuted on 22 December 1939, and activated into the 2" Wing on | 
February 1940 at Langley. The group was furnished with B-18s 
and B-18As, B-10s, and the lone XB-15. The Squadron Commander 
was Maj. Caleb Haynes, aided by the capable, but not yet distin- 
guished, Capt. Curtis LeMay. In August 1941 the Squadron was 
deployed to Newfoundland and attached to the Newfoundland Base 
Command, where it flew ASW patrols in B-18s and B-17s. On 22 
April 1942 it was redesignated as the 429" Bomb Squadron. 


Marshall Takes Steps to Resolve the Administrative Dispute 

A land-based AAF anti-submarine air force using ASV equipped 
bombers was imminent, and would require the mobility that cen- 
tralized control would give it to be effective. To resolve the anti- 
submarine control impasse the passing of letters and memorandums 
would no longer suffice, and decisive official action was needed. It 
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would not be until September 1942 that official action on the often 
debated ASW command structure began. On 14 September Gen. 
Marshall stated: “Experience with the First Bomber Command in 
anti-submarine operations since March indicates that the effective 
employment of air forces against submarines demands rapid com- 
munications, mobility, and freedom from restrictions inherent in 
command systems based upon area responsibility.” Marshall pro- 
posed the establishment of the First Antisubmarine Army Air Com- 
mand, which was to include the ASW units of the 1BC. Control of 
this new unit was to be centralized in the War Department, so that it 
could be quickly sent to areas of U-Boat activity. Initially, it was to 
operate off the Atlantic coast, the Gulf of Mexico, and Caribbean, 
and then to expand into other areas as aircraft became available. 
Again, Marshall seems to have acquiesced to the powerful Adm. 
King when he continued: “Naturally, (it) will be under the opera- 
tional control of the Sea Frontier involved,” meaning continual na- 
val control, but with more latitude of action as dictated by the War 
Department. Operational autonomy would be increased by subse- 
quent orders that clarified the unit’s mission. Marshall urged the 
Navy’s “closest cooperation,” and also insisted on “liaison between 
our immediate headquarters,” especially in the matter of transmis- 
sion of intelligence, which the Navy collected and distributed. 

On 22 September 1942 Marshall’s Deputy Chief of Staff, 
Maj.Gen. Joseph McNarney, directed Gen. Arnold to organize the 
new anti-submarine command using the 1 BC as the cadre. The unit, 
designated as the Army Air Forces Anti-submarine Command 
(AAFAC), was activated on 15 October 1942 under Brig.Gen. 
Westside Larson, who was responsible to the Director of Military 
Requirements through the Director of Bombardment. The unit was 
directed to “attack hostile submarines where ever they may be op- 
erating,” a charge that allowed the unit great autonomy. Now, with 
the authorization of the Operations Division of the General Staff, 
units could be transferred outside the U.S. on detached service. 
Matters of policy, planning, and the development of new weapons 
and equipment continued to be the province of the AAF. (The op- 
erations of the AAFAC will be discussed later.) 

Although Adm. King was forced to comply to his superior, 
Marshall, he did so only reluctantly, maintaining “that the prefer- 
able method to be the allocation of air units to the Sea Frontiers, 
such allocation to change from time to time and from Frontier to 
Frontier as the exigencies of war dictatedOand would continue to 
exercise control over Army planes through the commanders of the 
various Sea Frontiers.” So Marshall’s resolution, while giving the 
Army better organization and operational latitude, did not define 
the limits of operational ASW control by the Navy. The settlement 
allowed the Army and Navy, each with long-range land based air 
forces, to develop and operate more or less independently without 
costly duplication and, more importantly, without lapses. This on- 
going struggle for operational control will be discussed further in 
the context of its consequences on ASW operations in the various 
Sea Frontiers. 


The SADU and the Sea-Search Attack Squadrons 
On 7 July 1942, Secretary of War Henry Stimson sent a memoran- 


dum to Secretary of the Navy Frank Knox, pointing out that the 
current ineffective system of command and communications would 
compromise the mobility of AAF ASV radar equipped patrol air- 
craft once they became available in numbers. To aid this mobility, 
Stimson urged a single Sea Frontier extending from Maine to 
Mexico, including the Atlantic and Gulf of Mexico under the con- 
trol of a naval officer. Knox, like King, did not want change, but 
wanted the augmentation of the existing forces “which now seem 
to be working effectively.” Stimson had selected English radar ex- 
pert Dr. Edward Bowles of the Tizard Mission to develop the use of 
U.S. land-based ASV equipped bombers “within a flexible system 
of command.” Stimson authorized 175 ASV equipped aircraft, ini- 
tially mostly B-18s, to outfit the IBC as “an adequate force if freed 
from the restrictions inherent in inflexible command systems based 
upon area responsibility.” 

The basis for an ASV equipped bomber force was in place when, 
at the end of May 1942, Gen. Arnold directed the director of Tech- 
nical Services to establish the Sea-Search Attack Development Unit 
(SADU) at Langley Field. So that the SADU could function with- 
out encountering red tape, Arnold assumed direct control through 
the Technical Services Director. Operationally, the SADU, as the 
1% Sea-Search Attack Group (ISSAG), was under the direction of 
the 1“ Bomber Command, which had been activated on 8 June 1942. 
On the same date the ISSAG was allocated a tactical unit, the 2"! 
Sea-Search Attack Squadron (2SSAS), that was equipped with ten 
B-18s. The ISSAG was under the command of the able Col. Will- 
iam Dolan from its activation until its disbandment on 10 April 
1944, and worked closely with the National Defense Research Coun- 
cil (NDRC) and the Radiation Laboratory at MIT. The Group’s work 
was to be pioneering the development and testing of anti-subma- 
rine equipment and tactics using existing equipment under devel- 
opment. This experimental unit was to be hands on, taking part in 
actual sea-searches, and training crews in ASW tactics. From its 
activation to 15 July 1943, the Group reported 43 total U-Boat 
sightings: 22 by MAD equipment, 18 by ASV radar, and 3 visual 
sightings. 

On 17 June 1942 the 1“ Sea-Search Attack Squadron (1SSAS), 
stationed at Langley Field, was chosen to investigate the use of 
ASV and MAD anti-submarine equipment. As part of the test it 
was sent to Key West, FL, from 17-23 August 1942 to fly actual 
anti-submarine patrols to operationally test their radar equipment. 
After a rather inactive Florida stint the Squadron was sent to 
Edinburgh Field, Trinidad, from 20 September to 21 October, where 
U-Boats were more active. During the month the Squadron’s ASV- 
equipped B-18 would fly unending test patrols off Trinidad, and 
made 20 U-Boat contacts and attacks. The attack reports concluded 
that the U-Boats equipped with Metox were unable to detect the ten 
centimeter ASV. Although the contacts led to no U-Boats being 
sunk, trial and error established the techniques for successful ASV 
employment later. On 10 December 1942 the 3" Sea-Search Attack 
Squadron was activated to test and modify the B-24 for ASW work. 


ASW Operations in the Gulf Sea Frontier 
January-September 1942 
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In April, Brig-Gen. Westside Larson had realized his 1BC needed 
air bases to be established south of Langley Field to extend the 
command’s operating area, and increase its response time and mo- 
bility. This concern was soon realized when the U-Boats quickly 
shifted their operations to the Gulf of Mexico and the Caribbean. 
This change in U-Boat strategy again found the Americans unpre- 
pared, as the number of merchantman sunk in the Gulf Sea Frontier 
rose from two in April to 41 in May. 

As the first wave of Drumbeat U-Boats returned to France, the 
second wave of six U-Boats was ready to leave for new hunting 
grounds off Florida. After the great success of the first wave, Doenitz 


proposed that a second wave of 12 U-Boats cross the Atlantic, half 


of which were to be the new longer range Type IXs, carrying five 
more torpedoes and more fuel than the Type VIIs. Doenitz’ pro- 
posal was turned down, as the Norwegian and Mediterranean U- 
Boat campaigns were given priority by Hitler and Raeder. In Feb- 
ruary 1942 there were only two U-Boats operating off Florida: U- 
128 off central Florida, and U-504 to the south. The first ship sunk 
in the Gulf Sea Frontier was the American tanker Pan Massachu- 
setts, on 19 February off Fort Pierce, FL. During the next week 
Reinhard Hardegen, who returned in U-123, and another U-Boat 
sank four more tankers, and then Hardegen sank six more vessels 
between 8-13 April. During the next two weeks five U-Boats sank 
|2 more ships, including five tankers. In May U-Boats moved their 
operations further west into the Gulf of Mexico in a Cuba, Key 
West, and New Orleans triangle. They sank 41 ships totaling about 
220,000 gross tons, with 55% of the tonnage being valuable gaso- 
line tankers. U-Boat U-506, captained by Lt. Erich Wurdemann, 
sank ten vessels totaling over 60,000 tons. During June 1942, in the 
Gulf of Mexico and the Caribbean and its approaches, U-Boats had 
destroyed more shipping than they had destroyed in any one month 
in all theaters of war combined. From May to September they sank 
58 ships totaling 300,000 tons. Between 7 June and 21 July, due to 
few patrolling aircraft, and ships sailing without convoy protection 
in the Gulf of Mexico, seven U-Boats sank 28 ships of over 130,000 
tons, with three U-Boats (U-67, U-158, and U-129) accounting for 
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103,000 tons. 

After fighting the U-Boats for half a year, trial and error began 
to be transformed into experience, and more successful patrols were 
made by the 1BC. The GTF worked under the operational control 
of the Commander of the Gulf Sea Frontier to supply all of the 
AAF aircraft that flew ASW patrols in the area, and continued to 
operate until November 1942. In the three months (July through 
September 1942), eight of 24 attacks were believed to have caused 
damage to several U-Boats, with one sinking, that by the 396BS 
Hudson piloted by Lt. Harry Kane. 

At the end of July 1942, Kauffman organized an effective con- 
voy system that was protected by naval blimps and escort vessels 
together with AAF bombers, mainly the B-18s of the 29" Bom- 
bardment Group (Heavy). The 29" was constituted on 22 Decem- 
ber 1939 at Langley Field, and activated on | February 1940. The 
initial cadre was transferred from the 49" Squadron, and 27 offic- 
ers were assigned from the 2" Bombardment Group, including its 
first commander, Maj. Vincent Meloy, the former commander of 
the 20". On 21 May 1940 the Group moved to MacDill Field, FL, 
where Maj. Charles Lawrence became commander on 5 January 
1941. The Group flew ASW patrols until June 1942, when it moved 
to Gowen Field, ID, where it transitioned to B-24s. A detachment 
of radar equipped B-18s was sent to Key West, and soon the U- 
Boats faced the same dilemma they had in the Eastern Sea Fron- 
tier—too much opposition. After 58 vessels had been sunk for the 
cost of two U-Boats (U-157 in mid-June and U-166 on 16 August), 
the Germans realized that this ratio could no longer be sustained in 
the face of increased American anti-submarine presence and es- 
corted convoy. Doenitz withdrew his U-Boats from that now dan- 
gerous area, sending some back to the North Atlantic, and others to 
the more promising Caribbean area to the south. 

From May 1942 the BdU had constantly shifted the emphasis 
of its U-Boat offensive southward, and by September had all but 
abandoned the Eastern and Gulf Sea Frontiers, with no merchant- 
men being sunk after 4 September. U-Boat captains were no longer 
willing to operate in areas of systematic, albeit previously 
undamaging, aerial patrols that reduced their tonnage sunk scores. 
The IBC had flown 59,248 operational hours between January and 
October 1942, culminating in only 200 sightings and 81 attacks, 
which resulted in one U-Boat sunk, six seriously damaged, and seven 
sustaining damage. But these statistics do not reflect the many un- 
productive hours the U-Boats spent submerged fearing detection 
by the ungainly pot bellied B-18s and the Navy’s makeshift ASW 
Hudsons. 

Despite the Army-Navy ASW success in driving off the U- 
Boats from American shores the U-Boat anxiety remained, and from 
September 1942 until mid-1944 the U.S. would commit too many 
aircraft to counter too few U-Boats in the Gulf Sea Frontier. The U- 
Boats were by no means defeated, as Doenitz transferred his U- 
Boats to the productive oil and bauxite routes off Trinidad and Aruba 
to the south. This move was so successful that in November 1942 
U-Boats would destroy more shipping than in any other month since 
June. 


ASW Preparations and Operations in the Panama Sector 
ASW Preparations in the Panama Sector Prior to Pearl Har- 
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bor 

In 1929, airpower maverick Gen. William Mitchell wrote an article 
for Popular Aviation entitled “Panama is Defenseless,” in which he 
warned that the Panama Canal could easily be put out of action by 
a few strategically dropped bombs. By 1939 some of the weak- 
nesses Mitchell had delineated had been remedied, but the major 
fix was to be the establishment of an effective air defense system 
based on air patrols, radar interception, and a ring of outlaying air 
bases; all of which were absent. 


“54 Group Program: First Aviation Objective” 

The “54 Group Program” was intended to provide an adequate de- 
fense for the continental United States and its “outlying territories 
and the Caribbean area,” and to contribute 1,000 tactical aircraft 
for potential use, in cooperation with the Navy, in “establishing 
and maintaining air control in South America.” In prewar strategy, 
the building of outlaying bases was considered the Navy’s baili- 
wick, but prospective Air Corps bases had been investigated in the 
Antilles to guard Panama’s Atlantic approaches. The Pacific Panama 
approaches had no similar islands to build air bases, but in 1938 the 
Galapagos Islands, located in the Pacific off Ecuador, had been sur- 
veyed for possible airfields, seaplane bases, and advanced warning 
bases. 

Albrook Field, located on the Pacific side of Panama near the 
Gulf of Panama, was completed in mid-April 1939 when its two 
(200 x 2,500 foot and 75 x 1,000 foot) runways were finally paved. 
Albrook had only one hangar that was used by the 44RS, but a new 
hangar for its pursuit squadrons was completed at the end of 1938. 
The weather was better on Panama’s Pacific side, both over the seg 
and land masses west to the central mountains. Albrook was built 
to protect the Pacific approaches to Panama, while the Atlantic ap- 
proaches were protected by France Field, which had been com- 
pleted in 1917 as America entered World War I. The Atlantic ap- 


proaches to Panama were further protected by the construction of 


Air Base One, on the far northwest end of Puerto Rico near Point 
Borinquen. This field was occupied by the 27" Reconnaissance 


Squadron’s nine B-18s, the first (37-621) of which arrived on 3 
December 1939. 

The first three B-18s—37-31 and 37-32 (at France Field), and 
37-33 (at Albrook Field)—arrived in the Canal Zone in early Janu- 
ary 1939, where they shared the field with 28 of the original 43 
Martin B-10s remaining in the Canal Zone. On 26 January ten of 
the old Martin bombers were ferried back to the U.S., and the ferry 
crews returned with ten new B-18s: six (36-299, -302, -319, -320, 
37-10, and -27) assigned to the 6BG at France Field, and four (36- 
323, -324, 37-13, and -24) to the 44RS at Albrook Field. These ten 
B-18s were followed by 11 more in April 1939 (four to the 44RS 
and seven to the 6BG), and 11 more in June 1939. Despite these 
reinforcements, Canal Zone commanders requested more recon- 
naissance and transport aircraft to expand the planned new bases in 
Panama and the Caribbean. By August 1939 Albrook and France 
Fields based 73 combat aircraft, including: 35 Douglas B-18s; 24 
Boeing P-26s; and 14 Northrop A-17s. Gen. Arnold and his plan- 
ners considered these aircraft “good enough” to hold off any attack 
until reinforcements could arrive. At the time there was a shortage 
of pilots, as there were only 15 pilots available to fly the 35 B-18s, 
and there also was a shortage of trained bombardiers and no navi- 
gators. This personnel shortage extended to the Pursuit and Attack 
Squadrons, which were in as bad, and even worse state. In Septem- 
ber 1939 30 more Douglas B-18s had arrived, and later that month 
22 Curtiss P-36As also arrived—this time with pilots and crews. 
By the end of 1939 there was an influx of new flying personnel to 
the Bombardment and Reconnaissance Squadrons. The 74" Attack 
Squadron was converted to a Bombardment Squadron on | No- 
vember when it exchanged its A-17s for B-18s. 


Blackouts, Exercises, and Alerts 

On 10 October 1939, just after the start of the war in Europe, a 15 
minute test blackout of the CZ was ordered to be conducted be- 
tween 2245 and 2300. The blackout was highly publicized for a 
week, so that the citizens, and especially automobiles, could com- 
ply. PCD Commander Maj.Gen. David Stone, and Republic Presi- 


Albrook Field, located on the Pacific side of 
Panama, was built to protect Panama's Pacific ap- 
proaches. It was completed in mid-April 1939 
when its two runways were finally paved, (USAF) 
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sorinquen Field, located on the far northwest end of Puerto Rico, near Point 
rinquen, was completed in late 1939 to protect the Atlantic approaches 
Panama. Borinquen would become a major base, and by 1945 construc- 
n costs would exceed $51 million. (USAF via AFHRC) 


dent Juan Demostenes observed the exercise from a hill while four 
B-18s of the 44RS, with new 19BW Commander Brig.Gen. Herbert 
Dargue aboard, checked the results from the sky. The blackout was 
described as “not all it could have been,” as Panamanian officials 
and populace had little enthusiasm for it, since many city lights 
could be seen, along with automobile headlights. 

When war came to Europe in September 1939 the Canal Zone 
was put on alert because of possible Nazi and Vichy French activi- 
ties in the Caribbean. On 17 December 1940 the Hawaiian and 
Panama Canal Departments were alerted to the possibility of naval 
or air surprise attacks and sabotage. The Army prepared for the 
defense of the Canal by barring commercial airlines controlled and 
operated by Axis nationals, and replacing them with U.S. (Pan 
\merican Airways) or local airlines. Airfields and air facilities were 
o be developed to accommodate U.S. military aircraft, and prepa- 
rations were to be made to allow U.S. military air operations to 
egin immediately in case of an actual enemy attack or imminent 
hreat of an attack. 

During 1939, 6BG B-18s participated in numerous search and 
atrol exercises using conditions of “actual warfare being simu- 
ed insofar as possible.” Using information from the Cristobal 
Port Captain’s office concerning the positions of shipping approach- 
ing and departing Panama, B-18s of the 7RS were ordered to find a 
pecific ship. Initially, these searches were to extend 150 to 200 


miles offshore, and were extended as the crews became more profi- 
ient. The 7RS B-18s maintained radio silence, except for intermit- 
tent position reports, and sent an encrypted message when the ob- 
jective was intercepted, including the time, course, speed, and po- 
ition of the ship. The message was decrypted and sent to the com- 
mander of the 25" or 74" Bomb Squadrons, who was to dispatch a 
pecially equipped B-18 to drop an oil canister in the discovery 
irea that would create a slick on the water, simulating an enemy 
‘ssel. Armed B-18s were then dispatched, and would fly to the 


reported position to attack the slick with real ordnance and ma- 
chine gun fire. 

In late spring 1941 a secret test was made to assess the vulner- 
ability of Canal locks to a bombing attack. The Pedro Miguel locks, 
located near Balboa, were simulated using bed sheets to duplicate 
their size. The replica bed sheet locks were set up at the bombing 
and gunnery range at Rio Hato Field on the Pacific coast of Panama, 
near the town of Aquadulce. Over a three day period six B-18s, 
three each from the 25BS and 7RS, made almost non-stop bombing 
runs at different altitudes, using different size bombs (1,000, 500, 
and 100 pound). While officers observed from a hilltop about three 
miles away, the bomb bursts were recorded by a cameraman in an 
O-19 that would fly into the target area at 500 feet as the bombs 
were dropped. After the first day the courageous O-19 pilot found 
that his aircraft was shredded by shrapnel, and backed off for the 
remaining two days of photography. While the good bombing re- 
sults were encouraging for the B-18 crews, they did not bode well 
for the vulnerability of the locks, as the first 1,000 pound bomb hit 
was determined to theoretically put the locks out of commission 
for “a while.” 


Panama Canal Department Air Force (PCDAF) 

Lt.Gen. Daniel Van Voorhis was appointed as the commander of 
the Panama Canal Department (PCD) on 8 January 1940, and was 
a particularly poor choice, as the 62 year old ex-cavalry officer 
disregarded the importance of the Air Corps, and hindered the growth 
of the airpower in Panama until he was replaced on 19 September 
1941. During his tenure the Panama Canal Department Air Force 
(PCDAF) was activated by Gen. Arnold on 20 November 1940, 
with Voorhis assuming dual command of the PCD and PCDAF. 
The Panama Canal Department Air Force consisted of the new 12" 
Pursuit Wing (16° and 37" Pursuit Groups) and the new 19" Bom- 
bardment Wing (6" and 9" Bombardment Groups). Fortunately, 
Voorhis’ year and a half of apathetic air command would be offset 
on 8 May 1941 by the appointment of the dynamic and contempo- 
rary Maj.Gen. Frank Andrews to head the PCDAF, which was ex- 
panded and redesignated as the Caribbean Air Force. 


Inspections and Goodwill Flights 

The importance of the Caribbean and CZ was emphasized in early 
February 1940, when it was visited by Army Chief of Staff Gen. 
George C. Marshall and Brig.Gen. George Brett, who would later 
become the CO of the fledgling 6” Air Force. The Generals com- 
pleted comprehensive aerial inspections flying B-18s of the CZ, 
Venezuela, and Puerto Rico. In mid-February President Roosevelt 
visited the Canal area aboard the USS Tuscaloosa. FDR reviewed 
Air Corps troops and the B-18s displayed at Albrook and France 
Fields in Panama. These visits were important, as they raised the 
flagging spirits of the troops stationed in these forgotten areas, whose 
facilities at the time were considered to be one step above primi- 
tive. 

The Atlantic approaches to the Canal were favored by a string 
of islands extending from Cuba southeast to Venezuela, on which 
air fields could be constructed to base long range bombers that could 
guard the approaches to Panama. The deployment of aircraft and 
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units, and the air defense of the Caribbean, extended in a triangle 
extending from MacDill Field, FL, to Puerto Rico and Panama. In 
September 1940, the U.S. sent 50 World War I destroyers to the 
British Royal Navy in exchange for the right to build air bases on 
the Bahamas, Jamaica, and further south to St. Lucia, Antigua, 
Trinidad, and British Guiana. Once these air fields were operational, 
the B-18s of bombardment and reconnaissance squadrons of the 
19BW of the PCDAF flew monthly “goodwill” flights to these new 
fields. Also, the Bolos were assigned to fly to Central and South 
American Republics, particularly Peru and Ecuador, usually for 
some official occasion. These flights were made by a dozen or more 
B-18s, often accompanied by a few P-36s, and included impressive 
formation flights over cities along the route. Once in the host coun- 
try there were public displays of the aircraft, and local officials 
were treated to demonstration flights. These goodwill flights were 
mainly used as show of strength displays that also reconnoitered 
various airfields that could be of possible use to the Axis. In addi- 
tion to their goodwill function, the 19BW used them as training 
flights to familiarize the crews with the various airfields, weather 
conditions, and navigational difficulties associated with flying in 
the Caribbean, and as a chance to test their new long-range radio 
communications system to the 19BW HQ (call WZA), Albrook Field 
(call VO7), and France Field (call WYP). 

In March 1940 Brig.Gen. Herbert Dargue, CO of the 19" Bomb 
Wing, scheduled a goodwill visit of 12 B-18s to Guayaquil, Ecua- 
dor, and Lima, Peru, to demonstrate the U.S. air presence in Cen- 
tral America, and to intimidate these governments, whose airlines 
were controlled by German and Italian nationals. Ecuador governed 
the Galapagos Islands, which are located about 1,000 miles to the 
southwest of the Pacific approaches to the Panama Canal, and 
American interest in building a base there continued, even though a 
Japanese attack from that sector was unlikely. To counter Axis pres- 


ence in Latin America goodwill flights were increased, especially 
after the fall of France in mid-1940, when the threat to the CZ, 
Caribbean, and South America intensified with the French Vichy 


presence on the islands of Martinique and Guadalupe in the Antilles, 
and French Guyana on the northeastern South American coast. On 
16 December 1940 three B-18As of the 9BG, one from each squad- 
ron (1BS, SBS, and 99BS), left from France Field on a non-stop 
“diplomatic” flight to Quito, Ecuador. Their mission was to deliver 
a cargo of fresh vegetables and other indulgences to the U.S. Lega- 
tion that was still trying to influence the Ecuadorian government in 
securing the Galapagos airbase. The 5RS was particularly active in 
flying goodwill flights with its three B-18s. Between 21 June and 4 
July 1941 it flew to Lima, Peru, stopping at Trinidad, Panama, and 
Ecuador, and for 12 days in November 1941 a SRS B-18 trans- 
ported a number of Hollywood film stars, stopping at various Car- 
ibbean resort islands. During the same month a 5RS B-18 repre- 
sented the AAC at the inauguration of the new Pan Am Airways 
facility at Port-au-Prince, Haiti. 


1941 Caribbean Maneuvers 

In January and February 1941 two large joint maneuvers were con- 
ducted to test the PCD defenses. In the first tests B-18s were to act 
as a defending force, and in the second as an attacking enemy force 
attempting to penetrate Canal defenses. In the first test, Navy pa- 
trol planes on reconnaissance from Coco Solo NAS spotted an “en- 
emy carrier” (actually a small Navy vessel) in the Bay of Panama 
about 100 miles from the Pacific entrance to the Canal. The Navy 
radioed the “carrier’s” position to the Army Control Center at Quarry 
Heights, which immediately dispatched defending B-18s of the 
19BW located at Albrook, France, and Rio Hato Fields, and the 
Bolos located the “carrier” and sank it. As the enemy, the B-18s 
attacked the Pacific side Canal defenses, and were able to approach 
without being detected and strike the air fields without the inter- 
ceptors of the 16" and 37" Pursuit Groups getting off the ground. 
The tests determined that long-range and standing patrols were nec- 
essary to discover attackers to give interceptors enough lead time 
to get off the ground. 


Pre-war Alarms and the Strengthening of Defenses 
On 10 February 1941 the Caribbean Defense Command (CDC) was 


During 


facility at Port-au-Prince, Haiti. (Pima) 
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created by uniting the Panama Canal Department Air Force 
(PCDAF) and Puerto Rico Air Force, which continued under the 
inept command of Lt.Gen. Daniel Van Voorhis. But the PCDAF 
was placed under the command of Maj.Gen. Frank Andrews. Gen. 
Marshall felt that too many aircraft were going to accumulate in 
certain areas of the Caribbean, and that aircraft in Panama, in par- 
ticular, should be available for operations throughout the theater, 
Panama Canal Department CO Voorhis disagreed, stating that these 
iircraft should remain in Panama, as they were intended for the 
defense of the Canal. The issue was settled on 8 May 1941, when 
the CDC was formally redesignated as the Caribbean Air Force 
(CAF), to indicate the extent and area of operations of the organi- 
zation at the time. Encompassing the aircraft in the PCD, the Puerto 
Rico Department, and the Trinidad Base Command, the CAF was 
the largest organization in the entire Air Corps at that time, and for 
the first time in American history hemispheric defensive operations 
included bases in foreign countries. 

By June 1941 CAF air strength increased greatly with: 27 B- 
18s, 17 B-18As, 11 B-17s 13 A-20s, 13 A-17s, 92 P-40s, 24 P-39s, 
|7 P-36s, and 9 P-26s. By late 1941 the air force at Puerto Rico 
consisted of 6,000 men of the 13" Composite Wing, which was 
comprised of 21 B-18s and 92 fighters, mostly P-39s and P-40s, 
and a few P-36s. As more aircraft arrived in Panama, there was a 
need for a bomber field with a longer runway. Construction was 
begun in 1939 on a base at Bruja Point, and was completed in 1941 
as Howard Field. As a result of the U.S. taking “protective cus- 
tody” of the British possessions of Jamaica, Antigua, St. Lucia, 
lrinidad, and British Guiana, a major reorganization of U.S. air 
command was necessary. Although located on the British colony of 
Jamaica, Vernam Field, located 35 miles due west of Kingston, was 
one of the first projects on the Army Air Force’s pre-war expansion 
agenda. Vernam was to be used as a critical staging area for train- 
ing, and for the operation of a proposed Composite Wing, and was 
completed in mid-June 1941 when a detachment of the 27RS was 
the first to occupy it in April 1942. As U-Boat operations shifted to 
the south Caribbean Vernam was relegated to an insignificant sta- 
tus, and the 35BS was the last unit to operate from the base, leaving 


Atkinson Field, British Guiana. (USAF via AFHRC) 


in October 1943. 

The constant training flights could and did take their toll. On 9 
June 1941 pilot 1Lt. Robert Walton and co-pilot 2Lt. Otto Ernst, as 
well as the three man crew of 74BS B-18 (37-580), were flying a 
navigation mission along the southwestern coastline of Panama 
when they were ordered to return to Albrook Field to assist in a 
search for a three man O-47 observation aircraft reported down in 
southwest Panama. The Bolo refueled and took off in the early af- 
ternoon, heading west to search a sector about 60 miles from Albrook 
that was located between the Pacific Coast and the central moun- 
tain range. During the search the pilots encountered a large dark 
cloud bank, and Walton tried to climb, but hit the top of a mountain 
near El Valle, and crashed in flames and exploded. Only the flight 
engineer, Sgt. Aldo Napolitano, survived. 

Rumors of a possible Japanese and/or German attack on the 
Panama Canal were prevalent beginning in July 1941. Anti-subma- 
rine and torpedo nets were placed in front of the locks on both the 
Atlantic and Pacific sides of the Canal. The CAF was put on offi- 
cial and unofficial high alert, and the 19BW put at least one B-18 
on standby or on patrol within 30 minutes emergency recall at sev- 
eral bases. On 22 August 1941 the Tenth Naval District issued an 
alert that two U-Boats and a tender were possibly heading into the 
Caribbean, and stated that the Navy was flying reconnaissance, and 
directing surface vessels to the area. Maj.Gen. J.L. Collins, CO of 
the Puerto Rican Department, was ordered to prepare as many air- 
craft “as might be deemed necessary” for action. Collins ordered 
nine new B-18s fueled and loaded with 300 pound bombs in antici- 
pation of a Navy request to intercept these vessels, but the bombers 
remained on the ground, as the threat was just that. 

On 18 September 1941 the Bomber Command, Caribbean Air 
Force was activated, but on 25 October became the 6" Bomber 
Command, with HQ at Albrook Field. Meanwhile, Puerto Rico Area 
of the Bomber Command, Caribbean Air Force, was activated on 
27 October. On 27 October 1941 a number of CAF units were de- 
ployed to remote Caribbean airfields: 


To Atkinson Field British Guiana: 44RS 
To Beane Field, St. Lucia: SBS 


Waller Field, Trinidad. (USAF via AFHRC) 


141 


Douglas B-18 Bolo - The Ultimate Look: 


From Drawing Board to U-boat Hunter 


35BS(H) 
B-18 detachment of the 9B W 
IBS and HQ & HQS, 9BG 


To Coolidge Field, Antigua: 
To Piarco Field, Trinidad: 
To Waller Field, Trinidad: 


B-18 Deployment: December/January 1941 
Albrook Field, CZ: 
Atkinson Field, British Guiana: 


1 B-18>HQS/12PW 

3 B-18s & 2 B-18As>44RS 
6 B-18As>99BS 

4 B-I8QAs & | B-18>5BS 
3 B-18s>12BS 

2 B-18s & 2 B-18As>10BS 
| B-18 & 3 B-18As>27RS 
2 B-18s & 7 B-I8As>40BG 
2 B-18As>S5RS 

4 B-18s>35BS 

4 B-18s & 1 B-I8A>35BS 
6 B-18s & 1 B-18A>74BS 
4 B-18s & 2 B-18As>3BS 

| B-18 & 1 B-1I8A>HQS 9BG 
5 B-18As>IBS 

6 B-18As>99BS 


Beane Field, St. Lucia: 
Benedict Field, St. Croix: 
Borinquen Field, PR: 


Coolidge Field, Antigua: 
David Field Panama: 
Guatemala City, Guatemala: 
Rio Hato, Panama: 

Waller Field, Trinidad: 


Zandery Field, Surinam: 


B-17 Deployment 1941-1942 
3-7 June 1941: 9 B-17Bs arrive: 4 to 6BG France Field 
(one lost 2 August 1941) 
3 to 9BG Rio Hato 
| to 7RS France Field 
l to 44RS Albrook Field 
August 1941: | B-17B arrives and sent to 6BG France Field 
13 November 1941: 5 remain in Panama (none airworthy) 
| to SBS Beane Field, St. Lucia 
| to 44RS Atkinson Field, British Guiana 
(one wrecked 5 May 1942) 
2 to [BS Waller Field, Trinidad 
9 B-17Bs to 7RS France Field 
9 B-17Es arrive at CZ and 
were soon joined by 6 more 


| December 1941: 
Mid-December: 


16 February 1942: 8 BI7Bs, 4 B-17Es to 74BS Guatemala City, 
Guatemala (one wrecked 3 March 1942) 
4 B-17Es to 25BS Salinas, Ecuador 


After mid-February 1942 the B-17s were sent mostly individu- 
ally from base to base, and by early 1943 long-range patrols were 
having their affect on the B-17s, and a steady attrition was taking 
place. 


The Panama Canal Zone Post-Pearl Harbor 

In December 1941 the PDC uncovered critical shortcomings in its 
warning system. There were only two SCR-271 radar sets in opera- 
tion at each end of the Canal, with three more on the way by the end 
of the year. Installation and operation of the equipment was hin- 
dered by lack of trained radar personnel, and the SCR-271s could 
not establish the altitude of approaching aircraft; the SCR-271 on 
the Pacific side had a large blind area over the Gulf of Panama. 
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Also, surface vessel detection (AVS) airborne radar had not arrived 
in the theater to equip the B- 18s. 

On 8 December 1941 Maj.Gen. Davenport Johnson, CO of the 
Caribbean Air Force, released a message to his command announc- 
ing that Japan had attacked Hawaii. Almost immediately a number 
of reports of Japanese aircraft carriers off the Mexican coast and 
Japanese radio transmissions near the Galapagos were reported. The 
anxious CAF sent out hastily organized B-18 patrols to check out 
these spurious reports. The first wartime aircraft loss in the Carib- 
bean was on 11 December 1941, when a patrolling 25" Bomb Group 
B-18A flown by ILt. M.N. Miller was “lost in action.” The type of 
action was not stated, but was not due to U-Boat action, as there 
were no U-Boats in the Caribbean until February 1942. 

Immediately after the Pearl Harbor attack, as was their respon- 
sibility, the Navy sent out PBYs from Panama into three sectors 
extending 600 miles out into the Pacific, supplemented by a num- 
ber of patrol vessels. On 11 December the CDC received a message 
from HQ that there was “conclusive evidence” that there was a 
Japanese force operating in the Pacific west of Panama. At this point 
the CAF had not conducted any regular offshore patrols of the Pa- 
cific, as that mission had been assigned to the Navy. The situation 
made the Navy realize that it was unable to supply enough aircraft 
to patrol the Pacific sector, and requested that Bomber Command 
help out. But when called upon to supply patrol aircraft, Brig.Gen. 
Davenport Johnson replied that his command was also short of air- 
craft, and requested that 50 “modern” bombardment aircraft be sent 
to Panama, preferably B-17s, but B-18s would be adequate. In the 
meantime the Navy continued its PBY patrols, and the Air Force 
sent out B-18s on patrols within the limits of their range until more 
viable plans could be formulated for patrols of the Pacific approaches 
under the newly formed Air Task Force. 

It was not until Christmas that the CAF produced an Estimate 
of the Situation that stated that, while the new Air Task Force had 
consolidated the Air Force and Navy air elements to conduct air 
reconnaissance of the Atlantic and Pacific sectors of Panama Naval 
Coastal Frontier; a plan was needed. On 4 January 1942 Bomber 
Command proposed a realistic plan based on the number of opera- 
tional aircraft available from various bases. Every commander 
wanted the B-17, but only ten were available in the whole Carib- 
bean area: six at Guatemala City, Guatemala, and four Guatema- 
lan-based B-17s on loan to the AAC base at Talara, Peru. 


This plan dispatched: 

From Guatemala City: The Reconnaissance Task Force was to send 
six B-17s flying two daily reconnaissance flights (one at dawn, and 
the other four hours later) towards the Galapagos. 

From Talara, Peru: four B-17s flying one daily recon flight toward 
the Galapagos. 

From David Field, Panama: eight B-18s flying a daily 440 mile 
patrol. 

From France Field, Panama: five B-18s would continue to fly their 
customary Pacific patrols to the extent of their range on 986 gal- 
lons of fuel and only one 300 pound bomb, while those on the At- 
lantic side were to carry a full fuel load and “the maximum bomb 
load under these conditions.” 
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A-20s of the 59BS were to patrol off Panama Pacific coast. 
Navy PAT Wing 3 PBYs were to conduct long range patrols off 
Panama. 


Soon the Air Task Force found it was unable to conduct both 
the Atlantic and Pacific patrols with the forces available, so at the 
end of January the 40BG and 27RS were transferred from Puerto 
Rico to Panama. At this time the composition of the CAF was 373 
aircraft of all types: 74 bombers (17 B-18s, 42 B-18As, six B-17Bs, 
eight B-17Es and one B-10); 225 pursuit aircraft; 25 attack aircraft: 
20 Navy PBYs; and assorted observation and training aircraft. The 
CAF was only at 20% of its authorized strength, and many of its 
squadrons were squadrons in name only, with only a few opera- 
tional aircraft available. 

During the period there were numerous aircraft and base 
changes in the theater. By 12 February 1942 the patrol plan was: 


From Guatemala City: four daily B-17 patrols of 350 miles wide by 
900 miles long south of the Guatemala-El Salvador coast. 

From Salinas, Ecuador: two daily B-17 patrols to the Galapagos, 
100-200 miles wide. 

From David Field: two daily B-18 patrols covering a triangular area 
350 miles southwest of David. 

From the Canal Zone: B-18 patrols flown over two routes: one along 
the north coast of Colombia to Barranquilla, and then out to sea 
back to the CZ. The second flight was from Rio Hato to Saint Lucia 
and Providence Islands, then southwest to the coast line and back 
to Rio Hato. 


During the first few months after Pearl Harbor, despite the in- 
creased U-Boat activity, the 6AF continued to believe that the main 
threat to the Panama Canal was from Japanese carriers from the 
Pacific, and the 6AF increased deployment of its patrols in this 
direction. The patrols had to extend out to 900 miles to be effective, 
so if carriers were discovered a deterrent force could be organized 
and dispatched. On 20 February an “unknown green-colored ob- 
ject” that created a heavy wake as it dove was reported by a patrol 
plane in the Gulf of Panama near the approaches to the Canal. A 
lorce of B-18s was sent from bases in Panama, but the object could 
not be located, and the mission went into the records as one of the 
few against a submarine on the Pacific side of the Canal. 


lhe 6" Air Force is Created from Disorder 

Beginning 30 January 1942, Brig.Gen. Harry Malony and his Staff 
Officers, including Col. Ralph Wooten, spent 11 days conducting 
an extensive inspection of most bases in the Caribbean Defense 
Command. Wooten was charged with examining the air aspect of 
(he Command, and was directed to draw up a report. The Wooten 
Report was an outspoken account of the multiple problems faced 
by the command. Wooten noted that command of the AAC units 
within the CDC was under Maj.Gen. Davenport Johnson, head- 
quartered at Albrook Field, Panama, who directed the Bomber, In- 
terceptor, and Service Commands, which included the Bomber, 
Pursuit, and Service units at all CDC bases. Each base had a Base 
Command that administered the base and its tactical units. But at 


each base the Bomber, Pursuit, and Service unit commanders oper- 
ated virtually independently, and there was no AAC command un- 
der Johnson that was sanctioned to control all units in any of the 
Sectors or bases within these sectors. Johnson felt he could admin- 
ister the CDC from Panama, but the heads of the Puerto Rico and 
Trinidad Sectors indicated that they needed an air officer to be put 
in charge of the air units in their Sectors. While the local command 
situation in Trinidad was unclear, the command structure of Puerto 
Rico Sector was particularly convoluted: Maj.Gen. James Collins 
commanded the Puerto Rico Department; Adm. John Hoover com- 
manded both the Naval forces and the AAC units, not only in Puerto 
Rico, but also Trinidad; and Col. E.J. House commanded the 6" 
Interceptor Command, and also AAC units stationed at Antigua and 
St. Croix. The Bomber and Service Commands at Puerto Rico and 
Trinidad operated under the Bomber and Service Commands Head- 
quarters at Albrook Field, Panama. As a solution Wooten recom- 
mended that the Caribbean be divided into three geographical de- 
fense sectors: 


Panama Sector, including areas to the north, west, and south of the 
CZ, that were to protect Panama from attacks from the Pacific and 
the western Caribbean. 

Puerto Rico, including the western Greater Antilles and the islands 
of the Lesser Antilles. 

Trinidad Sector, including the islands of the Lesser Antilles and the 
bases at British Guiana and Surinam. 


Wooten realized that the vast distances and the poor communi- 
cations of the CDC prevented the Theater Commander from ad- 
ministering direct tactical control over units in the proposed three 
Sectors. Wooten then suggested that the Theater Commander con- 
tinue to administer the units in the theater, but that each Sector was 
to have one Sector Commander who was to control the air opera- 
tions of his Sector. Wooten’s recommendations were to become basic 
to the administration of the 6" Air Force once it was formed, and it 
seems that the Army Air Forces would finally gain control of their 
aircraft from the Navy, at least in the Panama Sector. 

Meanwhile, on 16 February 1942 HQ, Caribbean Air Force 
formed the Antilles Air Task Force (AATF) under the command of 
the Commanding General of the 6" Interceptor Command. The 
AATF is discussed later as part of ASW operations in the Carib- 
bean. By April 1942 the U-Boat threat to Panama had increased, 
and the Commander of the Air Task Force at Albrook Field issued a 
directive that a standing alert force of two B-18s, six A-17s, and six 
P-39Ds be situated on the Atlantic and Pacific sides of the Canal. 
The force was to be fully fueled and armed, and on alert during 
daytime to attack any reported enemy submarine, with one B-18 on 
standby for night missions. The P-39 patrols were extended to 30 
miles offshore (from three miles earlier). The few Navy aircraft in 
the CZ instituted anti-submarine patrols as far east as Curacao. 
Because of the increased U-Boat threat in the Caribbean, it became 
evident that another AAC force would have to be created to meet 
this menace. 

On 6 March 1942 the Caribbean Air Force was renamed the 6" 
Air Force, which was assigned responsibility for the air defense of 


143 


Douglas B-18 Bolo - The Ultimate Look: From Drawing Board to U-boat Hunter 


the Canal Zone. Initially Johnson sent the majority of his patrols to 
the Pacific side, as the fear of a Japanese carrier-borne attack on the 
Canal amazingly continued four months after Pearl Harbor. De- 
spite intelligence to the contrary, rumors of a Japanese carrier task 
off the Mexican Pacific coast flourished, and caused the War De- 
partment to order reconnaissance patrols of the area be increased. 
The 6" Air Force gained additional importance, as the Navy only 
had 25 old PBYs of PAT Wing 3 and a rag tag fleet of two old 
destroyers, five sub chasers, six submarines, and a few miscella- 
neous vessels available in the Panama sector. The 53" Pursuit Group 
and its P-40s were transferred from MacDill Field, FL, to Panama, 
remaining until November 1942, when it finally became apparent 
that the possibility of a Japanese carrier attack was no longer viable 
after the Japanese defeat during the Battle of Midway in June. From 
June to November 1942, the 45" Bomb Squadron of the 40" Bomb 
Group flew B-18s from the grass runway of France Field, which 
was located across the bay from Colon, Panama. The Squadron 
flew seven anti-submarine patrols a day to protect shipping in the 
southwest sector of the Caribbean. When the unit arrived there were 
only two navigators available, and for the first two months the pi- 
lot, co-pilot, and bombardier dealt with the navigation on flights 
without navigators. 

In November 1942 the U-Boats moved to the South Atlantic, 
where land based aircraft could not reach them, the convoy system 
was not yet in effect, and Panama became a wartime backwater. 


Trinidad and Puerto Rico Sectors: Situation 

after Pearl Harbor 

After Pearl Harbor, the defense of these two sectors was much easier 
than that of Panama, as they were connected by chains of islands, 
and there was no critical and vulnerable target to defend (i.e. the 
Canal). By mid-February 1942 the air operations in the Puerto Rico 
and Trinidad Sectors were two daily AAC patrols from Borinquen, 
St. Croix, Antigua, St. Lucia, Trinidad, British Guiana, and Dutch 
Guiana, protecting the sea passages and shore lines surrounding 
these areas. The ACC sent out special patrols from Aruba and 
Curacao, and these patrols were augmented by Navy PBYs from 
Puerto Rico, St. Lucia, and Trinidad. Nonetheless, while the Antilles 


formed a geographic defense barrier to air and sea attacks from the 
east, these daytime patrols over the Lesser Antilles were limited, 
considering the large area to be covered, and received no night time 
patrols. There were no patrols between Cuba and Haiti, between 
Cuba and Florida, or in the central Caribbean south of Puerto Rico, 
Santo Domingo, and Jamaica; thus, the U-Boats easily slipped into 
the south Caribbean undetected through the sea passages between 
the islands and preyed unhindered on shipping there and to the south. 


ASW Operations in the Puerto Rico Sector 

The need for an air base in Puerto Rico had been endorsed as an 
obvious extension of the air defense of the Panama Canal, and in 
January 1939 the Air Corps sent Maj. George Kenney to conduct a 
survey for airfield sites. In mid-September 1939 work was started 
on acane field at Point Borinquen, 60 miles west of San Juan, and 
by 1945 construction costs would exceed $51 million. On 3 No- 
vember 1940 the air echelon of the 25" Bombardment Group was 
the first unit stationed there, arriving with 14 B-18As and two A- 
17s, 32 officers, and 44 enlisted men. At the same time the 13" 
Composite Wing also arrived from Langley Field. The 27" Recon 
Squadron arrived on 27 November with its nine B-18A aircraft, 18 
officers, and 28 enlisted men, who flew in from Langley Field with 
stops at Miami, FL, and Camaguay, Cuba. On 5 December the re- 
maining nine B-18s arrived, followed by boatloads of equipment 
and supplies. On 1 April 1941 squadrons of the 25BG were ordered 
to transfer aircraft and personnel to form the 40BG and its 29BS, 
44BS, and the 45BS and the 5RS, and were stationed at Borinquen 
Field, PR, under the command of Col. William Souza. The new 
under-strength 40BG squadrons were equipped with seven B-18s 
and one A-17, and lived in tents for five months before moving into 
permanent barracks. 

The Pearl Harbor attack put the Puerto Rican air units on con- 
stant alert under a blackout that was occasionally interrupted by 
inexplicable air raid warnings. Once the war began, the 25BG im- 
mediately began to fly long range, six hour patrols that took their 
toll on the Group’s aging B-18s. On 25 February 1942 B-18A (37- 
479) crashed at Borinquen (all the crew survived), and five of the 
original seven B-18s were airworthy at the end of that month. On | 


The 27" Reconnaissance Squadron arrived at Borinquen, 
PR, in November 1940 from Langley with nine B-|8As. 
The aircraft flew daily sea searches checking on shipping 
nationalities. (USAF) 
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May 1942 Borinquen came under the control of the Caribbean Air 
Force, and the four squadrons of the 40BG (29", 44", 45", and 395") 
were redesignated to heavy bombardment status, as they were fly- 
ing B-17s and B-24s, but continued to have B-18s in their inven- 
tory. That month the 40" was transferred to the Canal Zone, with 
auxiliary bases in Guatemala and Baltra Island, in the Galapagos 
Islands. Patrols flown from Panama were designed to protect the 
canal from Japanese aircraft carrier attack, or from attack from 
German commandos transported by U-Boats. On 18 September 1942 
the VI Bomber Command of the 6AF assumed control of the 25BG 
and 40BG. After the U-Boat threat abated Borinquen gradually be- 
came a landing field, refueling stop, and aircraft service depot for 
U.S. aircraft flying to Europe and Africa. 


Vichy France, Martinique and a French Aircraft Carrier 
\fter the fall of France in June 1940, the aging (launched in 1920) 
French aircraft carrier Bearn, cruiser Emile Bertin, auxiliary cruis- 
ers (destroyers) Barfleur, Quercy, and Esterelle, a submarine, and 
two tankers were based in Martinique harbor, and the old auxiliary 
training cruiser Jeanne d’Arc was interned at Guadalupe. In early 
1940 the Bearn had been sent to Halifax, Nova Scotia, to collect 
106 U.S. aid aircraft, and was to transport them back to France. The 
aircraft carried by the Bearn were 44 Curtiss SBC Helldivers, 15 
Curtiss Hawk 75A-4s (P-36s), and six Brewster B-339s (F2-A Buf- 
falos) that had been purchased by the Armee de I’ Air. The Bearn 
sailed from Halifax back to France on 16 June, and was in the mid- 
\tlantic when the French signed the Armistice with Hitler. The car- 
rier was diverted to Martinique to prevent her seizure by the Brit- 
ish. At Martinique the aircraft were off-loaded and parked to even- 
tually deteriorate in the humid tropical weather. The cruiser Emile 
Bertin was carrying $250 million of gold from France to the U.S. 
when it was diverted to Martinique, along with the other French 
vessels. 

Martinique and its capital, Fort-au-France, was the adminis- 
trative center, and economically the most important of the French 
colonies. It was considered a hot spot of intrigue, so much so that it 
was the setting for the Humphrey Bogart/Howard Hawk clone of 

Casablanca,” “To Have and Have Not.” Initially, the Royal Navy, 
based in the West Indies, ostensibly “protected,” but in fact block- 
aded the French fleet to prevent the warships and gold from falling 
into German hands. 

The presence of these warships caused concern over the safety 
of the Panama Canal, as the Vichy French had brazenly collabo- 
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rated with the Germans since the Nazis overran France, and the 
French High Commissioner of Martinique, RAdm. Georges Rob- 
ert, was zealously loyal to Gen. Petain’s Vichy government. The 
U.S. State Department immediately began secret negotiations with 
RAdm. Robert over the disposition of the French warships that soon 
reached an impasse. To make matters worse, a crewman on the 
German U-156 had become a casualty, and according to the laws of 
the seas, its commander requested hospitalization at Fort-au-France. 
The French complied, but the U.S. press reports gave the impres- 
sion that Martinique was to become a German U-Boat base. The 
situation became so critical that President Roosevelt considered 
sending a Marine brigade and two Army regiments to invade the 
French islands. The U.S. felt that if the French warships decided to 
escape to Dakar, Africa, it would present them with a convenient 
excuse to seize Martinique to be used as a well-located air and na- 
val base between Puerto Rico and Trinidad. However, an agree- 
ment was reached in July 1940, and a U.S. task force took over the 
blockade from the Royal Navy to prevent an Anglo-French con- 
frontation in the Caribbean. As part of the deal the U.S. promised to 
maintain the administrative status quo, with the French promising 
to impose stringent limits on the warship’s movement. The U.S. 
Consul was to act as the naval observer over these warships, and B- 
18s and LB-30s from IBS were to fly daily reconnaissance flights 
during April and May 1942. The U.S. air bases in the British West 
Indies (Coolidge Field on Antigua, and Beane Field on St. Lucia) 
were the bases assigned to supervise the French warships. The two 
almost identical island bases bracketed Martinique and Guadalupe, 
with St. Lucia being only 40 miles directly south of Martinique. 
Shortly after Pearl Harbor the U.S. negotiations with France 
were reopened, as intelligence reports indicated that the French 
warships were planning to leave, either to escape, or perhaps sortie 
to attack the Panama Canal. On 17 December further deliberations 
resulted in retaining the status quo, with the French maintaining 
control of the two islands, but the requirements for the movement 
of the ships was more rigorous. 1“ Bomber Command clearly re- 
garded the French warships and aircraft as a dangerous force, and 
developed a plan of operations entitled Blue Plan No.1, that was to 
locate and destroy the French warships before they could attack. 
Blue Plan deployed Trinidad and Puerto Rico based bombers to 
make a coordinated attack on Martinique and Guadalupe. Once it 
was decided to attack the French warships, Bomber Command was 
to scramble every tactical aircraft to a previously determined ren- 
dezvous point to wait for orders. The 9* Bombardment Group was 
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to supply one of its few B-17s to fly long-range search and strike 
sorties, while its more numerous B-18s were to be held in reserve 
until the French ships entered their range of action. Six B-18s, eight 
Army and four Marine fighters, and four Navy PBYs out of Antigua 
were to attack the Jeanne d’Arc at Guadalupe, while B-18s from 
the 1“ and 5 Bomb Squadrons, ten Army and four Marine fighters, 
and six Navy PBYs were to attack Martinique and destroy the French 
(American aid) aircraft on the ground. They then were to assist 
bombers flying out of Puerto Rico in attacking and destroying the 
French warships. The Martinique attack plan called for the fighters 
to attack the Bearn first with 500 pound bombs, and then strafe the 
seven French seaplanes and French fighters on the ground, and also 
to neutralize the AA positions, which were expected to be light. 
The Marine dive bombers were then to attack the Bearn, followed 
by the B-18s, which were to attack the Emile Bertin and finish off 
the Bearn, Barfleur, and tankers. The PBYs were to arrive last to 
attack any vessels still afloat. After the attack, all aircraft were to 
return to St. Lucia to refuel and rearm. One of the B-18s was to 
have a cameraman aboard to record the action. If any of the French 
warships escaped into the Caribbean, contingency plans were made 
to send all B-18s out against the escapees, except those of the IBS, 
which were to continue the attacks on any ships in the harbor. If the 
warships moved beyond the range of the B-18s, then the B-1 7s and 
newly arrived LB-30s were to be held in reserve at Trinidad and 
dispatched to attack. 

In the meantime, B-18s flew numerous recon missions over 
the harbor, and a Navy vessel patrolled outside the harbor entrance. 
Six B-18s had been transferred from Borinquen to Antigua, which 
was 180 miles from Fort-au-France. One B-18 was sent out to pa- 
trol over the harbor and report any escape preparations or an at- 
tempt, while the others were to remain on alert back at base. If the 
warships attempted to leave, the B-18 was to radio Antigua and 
stand by for orders to attack according to Blue Plan No.1. The dete- 
riorating French lend-lease American aircraft were sabotaged, al- 


legedly by American agents, to prevent their use, and were no longer 


Coolidge Field, Antigua, BWI. (USAF via AF HRC) 
a worry. To annoy the Americans, the French seaplane from the 
Jeanne d’Arc frequently took off at high speed, low over the water, 
and vanished for several hours and then returned. Negotiations con- 
tinued into mid-May, with State Department officials and V.Adm 
John. Hoover meeting with V.Adm. Robert. On 15 May 1942 the 
negotiations were completed, and all American air units were to 
stand down, as the French naval and merchant vessels were to be 
immobilized in place. Thus, the B-18 lost a great chance to make a 
name for itself early in the war by sinking an aircraft carrier and 
other warships. If this would have occurred, perhaps the bomber 
would have been given an early role in the bombing of Europe. 
After the resolution of the warship impasse, the vessels contin- 
ued to be tracked by various B-18 units, and the blockade of the 
island continued. The patrolling aircraft were to stay outside a three 
mile limit unless it was essential to make a low sweep to observe 
something unusual. The pilots often were required by “unusual cir- 
cumstances” to buzz at least one of the French vessels on every 
patrol! The blockade of the island cut food supplies, and by mid- 
1943 the population was faced with famine. At the time French 
Guiana was about to go into the Allied camp, but it was feared that 
V.Adm. Robert might use the impounded French warships as inter- 
ference with its transfer to the Free French. Again the Allies re- 
acted swiftly with a show of military strength, moving the new car- 
rier Essex and the cruiser Omaha into the Windward Islands, and 
ASW aircraft were armed with bombs and torpedoes to attack any 
movement of the French fleet from Martinique. American amphibi- 
ous units and parachute forces practiced an invasion plan, and with 
the threat of an Allied invasion, V.Adm. Robert was forced to re- 
sign on 30 June 1943, turning the island and warships over to V.Adm. 
Hoover, so that they were available for the Allied war effort. The 
Bearn was soon sent to New Orleans for refit as an aircraft trans- 
port, a task she continued after the war for the French Navy in Indo- 
China. 


ASW Caribbean Operations: January 1942-August 1942 
Immediately after Pearl Harbor preparations were made to expand 
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the air security of the Caribbean and South America. On 8 Decem- 
ber 1941, three B-18s and seven P-40s were allocated for defense 
of the valuable bauxite shipments from Surinam (Dutch Guiana). 
\t the end of December the base on the Galapagos Islands was 
begun, and was ready by early May. By year’s end, discussions for 
building bases at Salinas, Ecuador; Guatemala City, Guatemala; 
ind Talara, Peru, were underway. Completion of these bases was 
important, as the poor weather on the South American Pacific Coast 
made each base an alternate landing field in case the others were 
losed due to weather. A rudimentary field was hacked out at Sali- 
nas, and the first U.S. aircraft (four B-17s) landed there on 16 Janu- 
ry 1942, but it was not until September 1942 that Talara was com- 
pletely operational. 

In January 1942 the Caribbean Air Force, after taking into con- 
ideration the Naval and Marine aviation components available, 
determined that only two bomb groups were required to defend 
Puerto Rico and Trinidad. 

On 23 January the CAF, in its Estimate of the Situation, stated 
that due to the number of patrols and the distances involved, “me- 
lium bombardment aircraft were not considered desirable in the 
Caribbean Theater.” However, at the time the B-18 medium bomber 

as the most numerous model available, and would continue to 
ight the greater part of the air war in the Caribbean, which would 
become the major U-Boat hunting grounds. 


Operation Neuland 

\fter abandoning East Coast U-Boat operations, Doenitz assigned 
| large force from the new U-Boat bases on the French coast to the 
Caribbean to begin operations on the first new moon in February. 
lhe new U-Boat offensive, named Operation Neuland, was the re- 
deployment of U-Boats to the Trinidad area, off Venezuela, where 
targets Were numerous and vulnerable. Most South American oil 
originated either from the Venezuelan Maracaibo Fields or from 
lrinidad, from which it was shipped to refineries on the nearby 
Dutch islands of Curacao and Aruba (which was the largest oil re- 
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finer in the world). Also bauxite, the base mineral for aluminum, 
was mined in nearby British and Dutch Guiana, and transported to 
Trinidad for trans-shipment. Almost two million tons of bauxite, 
two-thirds of the U.S. total supply, was involved. Because of the 
importance of bauxite and the possible threat of an Axis invasion of 
the Brazilian Hump, a secret contract was negotiated on 2 Novem- 
ber 1940 with Pan Am to build an airfield in the dense jungle 30 
miles southwest of Paramaribo, the Dutch Guiana (Surinam) capi- 
tal. The airfield, named Zanderij (later Anglicized to Zandery), was 
located on the Surinam River, and was only accessed by a narrow 
gauge railroad from Paramaribo. When the U.S. entered the war 
the Dutch granted a “duration of the war plus six months” for its 
use. The base was plagued by filariasis and Yellow Fever, and the 
nearby bauxite deposits caused erratic compass readings. However, 
the railway tracks, river, and the nearby reddish bauxite mines aided 
navigation. 


The Bold Attack by Werner Hartenstein and U-156 on Aruba 
The Germans ordered five U-Boats operating under the codename 
Westindien to be in position to attack the Trinidad area by mid- 
February 1942. The first Caribbean merchant losses occurred in 
the early morning of 16 February when at 0200 U-156, captained 
by Werner Hartenstein, boldly entered the inner harbor at San Nicho- 
las Harbor, Aruba, and fired two torpedoes at two tankers. The SS 
Oranjestad and SS Pedernales were sunk, as Hartenstein used 
Aruba’s unique “lights on” black out air raid defense system to his 
advantage to enter the harbor. Since the refineries always had fires 
going in the refining process, it was found that during a black out 
of the city, the refineries could be easily identified by their fires. If 
the lights of the city were left on, the refineries were much more 
difficult to distinguish, and more lights were added to increase the 
effect. Smoke from the sinking tankers covered the harbor, making 
another torpedo attack impossible, and Hartenstein reasoned that 
the smoke and confusion onshore would protect his U-Boat, and he 
decided to wait for some clearing to make another torpedo attack. 
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After an hour the U-Boat Captain fired two torpedoes, with one 
hitting the SS Arkansas docked at the Eagle Refinery, and the other 
missing another vessel, running ashore on the beach. Hartenstein 
turned his vessel and eased out toward the mouth of the harbor. 
Through the new smoke he saw the Eagle Refinery still lit up, and 
he could not resist the temptation to do damage to the large refinery 
with his 105mm deck gun. The gun crew hurriedly got their gun 
ready as shells from an American 155mm shore battery came over- 
head. But in the excitement the U-Boat gunners had forgotten to 
remove the gun’s muzzle cover, and the gun exploded, killing two 
men. Hartenstein was not about to give up, and had his engineer cut 
off the damaged end of the gun, and lobbed two shells at the refin- 
ery that landed within the grounds. By this time the shore defenses 
were fully alerted, and the morning sun was on the horizon, so 
Hartenstein reluctantly decided to escape the harbor and submerge 
into deep water beyond the surrounding reefs, as anti-submarine 
air and sea patrols were closing in. The B-18 side of this episode 
follows: 


The first Caribbean merchant losses occurred in the early morning of 16 
February, when U- 156, captained by Werner Hartenstein, boldly entered the 
inner harbor at San Nicholas Harbor, Aruba, and fired torpedoes, sinking two 
tankers, (Author/B.C. West) 


On 15 February, after escorting a convoy of four shallow draft 
oil tankers for six hours from Venezuela to Oranjestad Harbor, Aruba, 
a B-18 piloted by 40BG CO Lt.Col. Ivan Palmer and Lt. Ira 
Matthews landed at Aruba Airport to refuel, catch some sleep, and 
have breakfast. Late that night bombardier Sgt. James Dozier was 
woken by distant explosions, ran down to the harbor, and saw a 
fully surfaced German submarine through the heavy smoke. The 
U-Boat had brazenly torpedoed harbor shipping, and intended to 
shell the refinery and town. The U-Boat crew climbed down the 
conning tower ladder and tried to fire the deck gun, but the gun 
malfunctioned; it was repaired, and fired on the refinery. Dozier 
ran back to the barracks and found that Matthews and his crew had 
heard the shots, and everyone raced to the runway to their B-18, 
which was only now being refueled. Matthews ordered the fuel truck 
to move out of the way and climbed up through the forward en- 
trance, followed by navigator Lt. David Snow. Sgt. Dozier climbed 
into the bomb bay, pulled the pins from four depth charges, and 
entered the aircraft through the forward entrance, followed by Sgt. 
Bennie Slonina. Lt.Col. Palmer was absent, and Lt. Matthews took 
command. Matthews was only five months out of flying school, 
and had only about 100 hours on the B-18 and five landings. He 
decided to take off downwind over the harbor, located at the end of 
the runway, in order to fly directly over the U-Boat as soon as pos- 
sible. As he was applying full power for take off Matthews saw 
Palmer running across the runway in front of the bomber, throttled 
back, and applied the brakes. Palmer climbed on board, and dis- 
agreed with Matthew’s plan to take off with the strong tail winds, 
and taxied to the opposite end of the runway toward the harbor and 
U-Boat, but Palmer would have to make a turn at the end of his take 
off to attack the U-Boat. The B-18 climbed slowly into the wind, 
and was into its turn as the U-Boat was moving toward the harbor 
mouth, with its conning tower almost totally submerged in a crash 
dive into the deeper water just outside the harbor entrance. Matthews 
ordered the bombardier to begin strafing the U-Boat with its nose 
gun, but Palmer quickly countermanded this order, as he felt the 
machine gun’s range could not reach the U-Boat. Palmer decided 
to bank to drop the depth charges, but did not react quickly enough, 
and the B-18 closed slowly on the U-Boat’s fading wake. Valuable 
time passed as the bombardier determined his release data and 
opened the bomb bay doors. He instructed the pilot to hold his head- 
ing and speed, and to keep the aircraft level. He then lost the U- 
Boat’s wake in deep water, and had to estimate the time to release 
the depth charges. They exploded far behind the wake, and no de- 
bris or oil slick was seen, as Palmer circled around the harbor mouth. 
Palmer again landed at Aruba to be debriefed, and to take on more 
fuel and depth charges, and then headed out on the afternoon pa- 
trol. 


Operation Neuland Continues 

In the frenzy of these U-Boat attacks air patrols were increased, 
and over the next two days five U-Boats were reported to be at- 
tacked by air. Even though these air attacks were unproductive, 
they were enthusiastic enough to cause the Germans to call off con- 
tinuous attacks during full moon periods directly off the main south 
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Caribbean ports, and to concentrate their future attacks offshore. 
he aircraft were not equipped with ASV radar, and the crews and 
their aircraft, mostly 59BS A-20s and a few B-18s armed with 300 
pound bombs, inflicted no damage on the three U-Boats in the area. 
During the next week the trio of U-Boats sank 21 ships. 

In addition to Hartenstein’s bold attack, in February U-161, 
under Albrecht Achilles, penetrated the Gulf of Paria, a large body 
of water virtually surrounded by the Venezuelan coast and a penin- 
‘ula hooking west, and separated by a narrow passage into the Gulf. 
rhe “safe” Gulf was used as a major training area for the U.S. Navy, 
ind was the end of the North Atlantic convoys. Achilles sunk two 
hips in Trinidad’s Port of Spain harbor, and caused the War De- 
partment to greatly strengthen the area as an anti-submarine base, 
so it was carefully avoided by future U-Boat patrols. 

During February and March 1942 the Kriegsmarine sent the 
second wave of six Neuland U-Boats to the Caribbean Sea on two 
to three week patrols. Operation Neuland had been a great success, 
ind in less than a month 41 vessels totaling 222,651 tons had been 
sunk, including 18 valuable oil tankers, and threatened to cut off 
the oil and bauxite shipments from the Trinidad Sector. During the 
risis Naval air aviation did not have enough aircraft or air stations 
available, but Air Corps aviation was in a better position, even though 
is main aircraft was the outdated B-18. In the first five months of 
he war the only threat the U-Boats had to contend with was air 
ittack by Army aircraft. When the bauxite routes were almost cut 

ff by a few U-Boats, the B-18s of the 99BS were sent from the 
U.S. to Zandery Field, Dutch Guiana, and began operating there 
y several days later. 

After a brief respite in March, in April the next group of U- 
Boats arrived in the area after being refueled and resupplied by 


\ilch cow U-Boats off the Azores. The milch cows were a valuable 
‘set to extending the U-Boat’s operational range in the Western 
\tlantic and Caribbean, as they could provide fuel for 12 Type VU 
r five Type IX U-Boats, and thus the Type VIs were able to oper- 
ale for six weeks before returning to France. The next wave of U- 


Boats concentrated their attacks on three areas where merchant ship- 
ping was forced to concentrate due to geography, and the routing of 
il and bauxite. These areas were the Windward Passage, where U- 
Boats entered the Caribbean from the north, the Aruba-Curacao oil 
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) bauxite and oil shipments in the Trinidad 
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y tracks leading from Zandery to the ocean. 
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refinery/transfer area, and the Trinidad raw oil-bauxite route. Only 
14 vessels were sunk in April, as many of the U-Boats remained in 
the Puerto Rico Sector. But the results were better in May, as 20 U- 
Boats were operating in the Caribbean area, and sunk 53 ships to- 
taling 364,000 tons. Seven U-Boats sank 18 ships in the Trinidad 
Sector, three U-Boats sank 15 vessels around Cuba, 20 vessels were 
sunk in the Puerto Rico Sector (as U-Boats destined for other Sec- 
tors used this area for transit), and five U-Boats sunk an additional 
19 ships in the Gulf of Mexico. The carnage continued in June, as 
64 ships were sunk in the Caribbean (along with 12 lost in the Gulf 
of Mexico) for 378,000 tons of precious cargo, especially oil and 
bauxite. The main result of the U-Boat Caribbean Campaign was to 
cause delays in global operational planning. Oil reserves in En- 
gland used for the war effort in North Africa dwindled, as did Royal 
Navy oil reserves. Both the British and American aircraft indus- 
tries felt the loss of bauxite for aluminum production. It became 
apparent that the Allies had to overcome the U-Boats, but the Ger- 
mans did not have enough U-Boats with enough torpedoes avail- 
able to sustain the offensive. So in July, through lack of numbers 
and exhaustion, the U-Boat success totals declined, as the third wave 
of U-Boats accounted for only 24 ships in the Caribbean, and 13 
more in the Gulf of Mexico. But of this total only three were tank- 
ers, due to the institution of the convoy system in the Caribbean in 
July. Trinidad was the ideal location to assemble convoys to Eu- 
rope and Africa, as it was at the junction of merchant shipping be- 
tween North and South America, and from the Caribbean. But de- 
spite regular convoy operations through the Caribbean, it was esti- 
mated that nearly half of the merchant vessels passing through the 
Trinidad Sector continued to sail alone. Doenitz was unable to take 
full advantage of this situation due to the lack of U-Boats, as he 
was forced to return his attention and 113 operational U-Boats to 
the North Atlantic, where for reasons of logistics they could oper- 
ate for longer periods, being closer to their French coast bases. 
However, Doenitz continued to send a small number of U-Boats to 
the Caribbean to tie up the large ASW forces stationed there. For 
their small numbers these U-Boats were relatively successful in 
sinking shipping, but also in tying down 200,000 troops and hun- 
dreds of aircraft and patrol ships that were sent out on continual, 
mostly fruitless, patrols. Millions of dollars were spent on base con- 
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struction from the Bahamas, south through the Caribbean and Cen- 
tral America, and into South America. This construction would serve 
as the post war infrastructure for Caribbean and Latin American 
aviation. 


Air Force Units in the Cuban Area 

Operations flown in the Cuban area were conformed to the terms of 
an agreement reached between Cuba and the U.S. on 19 June 1942, 
and were controlled by the HQ, 26" Antisubmarine Wing based in 
Miami. The 22", 8", 17", and 15" Antisubmarine Squadrons suc- 
cessively were assigned to operations, augmented by squadrons 
based in Florida and the Caribbean. These units were kept in the 
area to contain the few U-Boats that sank only a few ships. 


Air Force Units in the Antilles 

The Antilles-based AAF units, as compared to the Panama-based 
units, were more peripatetic, moving from area to area and from 
crisis to crisis, depending on the flux of the anti-submarine war. 
The majority of AAF units at this time were clustered in the south 
Caribbean and Antilles chain, while the Navy forces were concen- 
trated in the north Caribbean. In the Trinidad Sector there was more 
of a joint use of facilities, as there were many Navy aircraft based 
on Air Force fields in Trinidad, Curacao, Aruba, Surinam, and Brit- 
ish Guiana. 

During early 1942, the Caribbean Air Force conducted daily 
patrols over the Puerto Rico and Trinidad Sectors using scattered 
and under strength air units aided by Navy PBYs based in Trinidad, 
St. Lucia, and Puerto Rico. These units searched the windward and 
leeward sides of all islands of the Caribbean Coastal Frontier, espe- 
cially the passages between these islands, and also the north coast 
of South America from Trinidad to the Dutch-French Guiana bor- 
der. There were no nighttime patrols, and surface patrol vessels 
were very limited in number. The CAF realized that it was not dif- 
ficult for enemy U-Boats to slip through any of the passages in the 
Lesser Antilles, and since there were no patrols in the Central Car- 
ibbean south of Puerto Rico, Santo Domingo, and Jamaica, U-Boats 
could move unmolested through that area. At the beginning of March 
the CAF assigned B-18s to conduct continuous night patrols over 
the valuable and vulnerable Trinidad, Curacao, and Aruba harbors, 
and their oil refining and distribution facilities. 

Because of the increased U-Boat threat in the first months of 
1942, it became evident that an AAC force would have to be cre- 
ated to meet this menace, and on 16 February 1942 HQ, Caribbean 
Air Force formed the Antilles Air Task Force (AATF), under the 
command of the Commanding General of the 6" Interceptor Com- 
mand. The AATF was a provisional air force based throughout the 
Caribbean at Trinidad, Curacao, Aruba, St. Lucia, Surinam, British 
Guiana, Puerto Rico, St. Croix, and Antigua. It consisted of 40 B- 
18 medium bombers, seven A-20 light bombers, and several fighter 
aircraft. These aircraft were not radar equipped, and few U-Boats 
were sighted or attacked. The AATF included: the 6" Interceptor 
Command; 9", 25", and 40" Bombardment Groups; and 5", 27", 
and 40" Reconnaissance Squadrons. Although this force included 
almost all of the tactical units based on Puerto Rico and south 
through the Antilles chain, it was not as impressive in fact as on 


paper. The bomb groups were operating at squadron strength, and 
the recon squadrons often had only two or three operational air- 
craft. 

Since the AATF was under the control of the 6" Interceptor 
Command, its self-serving CO, Maj.Gen. Edwin House, had the 
36" Pursuit Groups transferred from Puerto Rico to Waller Field, 
Trinidad, and the 16PS transferred from Panama to Zandery Field, 
Surinam. This was a wise move, as the aircraft were moved to more 
vulnerable and active areas. On 21 July 1942 the 6" Interceptor 
Command was renamed the VI Fighter Command, AATF, and in 
the continuing name game it was renamed the Antilles Air Task 
Force, and on 4 September renamed the VI Fighter Command. In 
December 1942 all units of the AATF were placed under the opera- 
tional control of the Commander (Navy) Caribbean Sea Frontier in 
an attempt to coordinate its limited resources against the U-Boats 
in the Trinidad Sector. 

To keep track of all the name changes in the Antilles Com- 
mand the following chart should be of help: 


Date Command 

3 Sept 1940 13" Composite Wing (Puerto Rico) 

3 June 1940 Caribbean Interceptor Command 

18 Sept 1940 Caribbean Air Force Interceptor Command & 
Caribbean Air Bomber Command 


25 Oct 1940 6" Bomber Command and 6" Interceptor Command 
19 Dec 1940 Caribbean Naval Coastal Command 

26 Dec 1940 Army Air Command, Caribbean Coastal Frontier 

5 Feb 1942 6" Interceptor Command, Caribbean Sea Frontier 
16 Feb 1942 6" Interceptor Command, Antilles Air Task Force 

21 July 1942 VI Fighter Command, Antilles Air Task Force 

4 Sept.1942 VI Fighter Command 


1 March 1943 Antilles Air Task Force 
27 May 1943 Antilles Air Command 


ASW Caribbean Operations: August 1942-January 1943 

B-18 Deployment in the Caribbean 

1* Bomber Command Becomes the AAFAC 

In June 1942 the Sea Search Attack Development Unit (SADU) 
had been established to research ASW equipment and tactics, par- 
ticularly ASV radar. Soon its talented leader, Dr. Edward Bowles, 
recognized that the development of these new weapons was in it- 
self not sufficient if they could not be used effectively. Bowles saw 
that the immediate problem was not the lack of unity of command 
between the Army and Navy, but the question of organization within 
the Army Air Force itself, so that it could conduct an offensive 
campaign using the new radar that went beyond coastal patrols, 
and extended east into the Atlantic. Bowles proposed that an “Air 
Antisubmarine Force” be established under the command of a gen- 
eral officer of the AAF, who would control the whole land based air 
element of the ASW forces, including the Navy’s land based in- 
shore patrol aircraft, and also the research and training units that 
were to be formed. Bowles hoped his plan would implement the 
allocation of land based aircraft without upsetting the unity of com- 
mand (e.g. the Navy rules). This new force would be under the 
Commanding General, AAF, and would restrict its operations to 
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U.S. coastal waters, but would be able to dispatch “detachments or 


task forces to other parts of the world.” Bowles’ proposal, while 
not accepted by the Navy, did lead to the Army Air Force Antisub- 
marine Command (AAFAC), which would integrate the First 
Bomber Command into a ASW force that could test and employ 
ASV radar. 

By the fall of 1942, the IBC assumed the unofficial capacity 
as the AAF anti-submarine force, and was spread to bases over the 
Caribbean; in August a few B-18s of the 40BS were detached to 
lrinidad and Puerto Rico. Soon, this type of detachment to outlay- 
ing bases would prove to be administratively unsatisfactory. By 
October 1942, with a year’s experience fighting the U-Boats, plans 
had been laid for a larger anti-submarine force. On 15 October 1942 
the Air Force activated the U.S. Army Air Forces Anti-submarine 
Command (AAFAC) to replace the 1“ Bomber Command, but in 
name only. During 1942 the IBC had remained a long-range bom- 
bardment unit, and its anti-submarine mission was considered sec- 
ondary and temporary, but now, with a new name, it was consti- 
tuted as an anti-submarine unit. With the name change also came a 
much expanded responsibility, but with the same inadequate forces. 
In fact, the strength of the 1BC was 216 aircraft in July 1942, and at 
the time of the formation of the AAFAC in October combat strength 
had decreased to 146 aircraft (including 14 B-18s, 12 B-17s, 35 B- 
25s, and 3 B-24s) with 27 mounting radar. Despite the lack of air- 
craft, personnel of the AAFAC, while serving in the 1 BC, had gained 
experience and leadership abilities that would be invaluable in ex- 
ecuting the tactical ASW doctrine once sufficient and suitable air- 
craft, especially the B-24, and ASV radar equipment were avail- 
able. It should be noted that only 230 B-24s had been delivered to 
the entire AAF by June 1942. The AAFAC was to provide the per- 
sonnel, aircraft, and equipment for the new Command, which by 
20 November was divided into the 25" and 26" Anti-submarine 
Wings, with headquarters in New York and Miami, respectively. 
Despite remaining under the operational control of the Navy, the 
\AFAC afforded greater unity of command of U.S. anti-submarine 
forces, increased flexibility, and yielded more effective operations. 
In January 1943 the command had only 19 squadrons and only 20 
B-24s. Most of these squadrons operated off the East and Gulf Sea 
Frontiers, but encountered only a few U-Boats, and made even fewer 
attacks. The Navy had mandated that the AAFAC commit large 
numbers of aircraft to patrol these areas where Doenitz had com- 
mitted only a few U-Boats, with the objective being to put contin- 
ued pressure on the area, and cause this over commitment of Ameri- 

can ASW forces. 


l'he B-18Bs and the B-18 ASRONS 

\s the few valuable new B-17s, LB-30s, and B-24Ds arrived they 
were transferred to the influential Panama command, which had 
experienced virtually no U-Boat activity, while the unwanted B- 
|8s were transferred to areas of U-Boat concentration elsewhere in 
the Caribbean. Beginning in June 1942, the B-18s were replaced 
by the superior B-18As. In August 1942 the U-Boat war had reached 
à perilous phase, and the Air Force began an ASAP program to 
convert 122 B-18As to the B model with the ASV radar conversion 
configuration. The B-18As were ferried to San Antonio for the con- 


version, which removed the glass in the upper bombardier’s posi- 
tion and replaced it with a bulbous ASV radome, as well as the 
installation of a rudimentary Metallic Anomaly Detector (MAD) 
boom located aft of the tail. By September 1942 three ASV B-18Bs 
were being delivered per week to the Caribbean. By December 1942 
there were 45 B-18Bs and nine old B-18s in the Antilles, and only 
three B-18s and two B-18As in the CZ. Some 43 B-18Bs served 
with the 6AF and Antilles Air Command, and probably even more 
with the assorted ASRONSs of the Anti-submarine Command. 

Because of the peripatetic nature of the ASRONS (AS) there 
are few records of their activities. The following is a synopsis of 
the various ASRONs. 


4" Anti-submarine Squadron 

The 4AS was originally constituted as the 40BS(M) on 20 Novem- 
ber 1940, and was activated on 15 January 1940 at Langley Field. 
As the U-Boat threat became apparent the unit was selected to serve 
as a dedicated anti-submarine squadron, and was designated as the 
4" Anti-submarine Squadron (M) on 2 November 1942 (it referred 
to itself unofficially as the 4” ASRON). The specialized unit was 
self-contained, highly mobile, and nomadic. It was initially based 
at Guantanamo Bay Naval Air Station, Cuba, and subsequently 
moved throughout the Antilles in response to U-Boat sightings. The 
unit moved from Guantanamo on 14 September 1942 to Vernam 
Field, Jamaica, until 6 October, and then to Edinburgh Field, 
Trinidad, for a very short time. The unit was moved to Zandery 
Field, Surinam, where it was attached to the 99BS for only eight 
days, when it returned to Jamaica for a month before it returned to 
the States, where it reequipped with B-24s that served off the North- 
east U.S. coast and Newfoundland. (Note: The B-18B at the Pima 
Air & Space Museum is restored in the markings of the 4* ASRON) 


7" Anti-submarine Squadron 
The 7AS was formed from the 78 Bombardment Squadron (M) on 
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29 November 1942, and spent its first days stationed at Jackson- 
ville, FL, patrolling fruitlessly off the Florida coast in their B-18s. 
The 7AS and its ten B-18s were attached to the 25BG at Edinburgh 
Field, Trinidad, to counter the active U-Boats there. However, when 
they arrived the U-Boats left, and the unit was assigned to convoy 
duty. Several aircraft were detached to the islands of St. Lucia and 
Barbados. Barbados was considered a lush duty station, as the AAF 
did not have a base there, and the crews were billeted in luxury 
resort hotels. The crews sent to St. Lucia were assigned to fly pa- 
trols to watch the French warships at Martinique. The unit left the 
Caribbean on 20 July 1943. 


23" Anti-submarine Squadron (H) 

The 23AS was originally activated on 15 January 1941 as the 76BS. 
As the 76BS it moved from McChord Field, WA, to Jacksonville, 
FL, in late May 1942, equipped with one B-18, one B-23, one B- 
25, one P-38, and ten A-29s. At Jacksonville the unit flew close 
inshore patrols, and was credited with one confirmed whale de- 
stroyed by depth charges. The unit moved to Opa Locka, and then 
to Tampa, where it flew patrols in the Gulf of Mexico until it was 
redesignated, changing to its anti-submarine designation on 3 March 
1943, and stationed at Batista Field, Cuba, where it was reequipped 
with B-25s and returned to the U.S. in mid-December 1943. 


The U-Boats Continue to Harass and be Harassed 

In August the Wolf Packs had returned to the North Atlantic, but 
Doenitz sent seven U-Boats to challenge the new Caribbean con- 
voy system, which he felt would be vulnerable at several geographi- 
cal “choke points” where they would have to concentrate. Com- 
pared to the Atlantic convoys, these convoys would be escorted by 
a smaller number of less experienced surface vessels, but to offset 
this deficiency they would have the advantage of almost continu- 
ous air support. The U-Boats arrived in the Caribbean in mid-Au- 
gust and began their patrols, and were immediately harassed by 
Allied air patrols. On the 15™* a Hudson of 53 Squadron shook U- 
108 with its depth charges, and the next day the 53 would have a 
red letter day, when another Hudson battered U-155, helmed by top 
Caribbean ace Adolf Piening, causing him to leave the area for re- 
pairs to his damaged boat. Later that day other 53 Squadron Hudsons 
would attack U-511 and U-173, causing them to hurriedly crash 
dive. 

On 17 August 1942 a 1BS B-18 piloted by Capt. R.M. McLeod 
was sent to scout the Windward Passage, looking for the veteran U- 
108, which was on its ninth patrol. Kaptain Klaus Scholtz had sunk 
25 vessels totaling almost 125,000 tons, including the American 
tanker Louisiana that morning. McLeod spotted a U-Boat lurking 
about 20 miles from a convoy and set up an attack. Just as the Ger- 
man crash dived McLeod dropped four depth charges without vis- 
ible result. McLeod circled for 45 minutes after the attack, and was 


relieved by another B-18. However, there was no further sign of 


the U-Boat, which had been slightly damaged. 

Meanwhile, on 19 August 1942 Piening had made his repairs 
on U-155, and was cruising on the surface east of Trinidad when a 
B-18 flying at 1,800 feet, piloted by Capt. James Barlow of the 
IBS, sighted the U-Boat about five miles away. The U-Boat 


lookout’s warning came late, and the crash dive was so hurried that 
the lookout was still in the conning tower as the submarine crash 
dived. Barlow dropped four depth charges, the last of which hit 
close to the vessel, causing the hull to lean into the sea, shaking the 
crew, and causing light bulbs to explode. Piening was lucky to es- 
cape, but the harassment was not over, as the next day U-155 was 
again caught on the surface by a 53 Squadron Hudson that so se- 
verely damaged the U-Boat that it was unable to dive, but again 
Piening escaped. He guided U-155 to safety, but had to be escorted 
across the Atlantic, and then make the dangerous approach into 
Lorient on the surface. Ironically, both U-155 and U-108 limped 
into Lorient on the same day, and later Piening and Scholtz could 
compare notes on the tenacious air patrols of the 1 Bomb Squad- 
ron B-18s and 53% Squadron Hudsons. 

Early in the ASW campaign the inexperience of the ASW pi- 
lots probably saved several U-Boats from destruction. The U-Boat 
commander relied on his lookouts for the visual warning of an ap- 
proaching attacker, and many times after spotting the attacker and 
crash diving, the U-Boat’s conning tower would still be awash as 
the depth charges fell. So the vulnerable U-Boat’s survival was con- 
tingent on the accuracy and stealth of the aircraft’s pilot, who would 
in time become more proficient with experience. On 9 July 1942 
Type VIIIC U-654 of the I U-Boat Flotilla, captained by Lt. Ludwig 
Forster, left Lorient on its third long patrol, and was refueled near 
the Azores by milch cow U-463. After patrolling north of Panama 
without success, on 20 August Forster made a radio transmission, 
asking the BdU to transfer him to a more lucrative area, but the 
message was intercepted by Allied intelligence, which plotted U- 
654’s position. The 45* Bomb Squadron, based at France Field, 
Panama, was one of the first ASW squadrons in the Caribbean, and 
had accumulated many hours flying fruitless patrols over empty 
seas. To break the monotony, pilots would hone their skills by ap- 
proaching and diving on a hypothetical target—a floating barrel or 
other flotsam that would stand in for a U-Boat. The eager 45" was 
alerted to the possible presence of a U-654 near their base, and 
while patrolling 150 miles north of Colon, Panama, on 22 August 
1942 the B-18 flown by Capt. P.A. Koenig caught Forster by sur- 
prise at conning tower depth at two miles out. Forster immediately 
began a crash dive near Isla de San Andres. Koenig began his div- 
ing attack, dropped all four of his MkX VII depth charges, and brack- 
eted the U-Boat, causing a large oil sick and debris to float to the 
ocean’s surface. Koenig called for support, and soon five more 45BS 
B-18s arrived, piloted by Captains Edward Glass and Robert Moss, 
and First Lieutenants Ira Matthews, C.A. Woolsey, and Marvin 
Goodwyn. The oil slick and debris gave the B-18 pilots a good 
aiming point, and the five bombers dropped 20 more depth charges 
on it before returning to base at nightfall. It was Koenig’s attack 
that had sunk U-654, the second U-Boat sunk in the Caribbean, but 
it was not confirmed to be U-654 until after the war. Forster and all 
44 crewmen were killed in the attack. The 45BS continued to fly its 
B-18s until November, when it was re-equipped with B-24s and 
transferred to Davis Field to fly Pacific side Panama patrols. 

Through September 1942 the Germans had lost only six U- 
Boats: four in the Gulf of Mexico and two in the Caribbean, in 
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exchange for sinking 287 Allied vessels. But this loss-to-kill ratio 
could only deteriorate, as there were now ten ASW air squadrons 


operating between Antigua and Dutch Guiana, and the arrival of 


more was pending. The Caribbean anti-submarine battle had be- 
come a struggle between Army aircraft and U-Boats. Initially, the 
Navy did not have enough surface craft or suitable aircraft, and 
used single engine scouting floatplanes, particularly the OS2N King- 
fisher, until enough PBY Catalinas arrived. The Army Air Corps 
used the B-18A, which proved to be an efficient stopgap until enough 
‘adar-equipped B-18Bs and then B-24s could be spared for ASW 
duty. In July 1942 the Gulf of Mexico ceased to be a sphere of U- 
Boat activity, as the area was virtually land locked and heavily de- 
ended by land and sea based ASW units. Despite the large number 
of targets, the Caribbean was becoming a dangerous hunting ground 
or the U-Boats, as airpower made any U-Boat movement, day or 
light, hazardous. In the Caribbean there were no longer any “air 
gaps,” areas that were out of aircraft range. The U-Boats could no 
longer move toward a convoy on the surface at night due to air- 
borne radar, and daytime movement could be suicide, as the con- 
voys had at least three or four aircraft escorting them. 

During September, the Germans moved all Caribbean U-Boat 
operations toward Trinidad, despite the area’s heavy air cover, and 


a convoy system that decreased the opportunities and increased the 
risks. Nevertheless, ten boats did well, as they sunk 27 ships of 
| 27,800 tons, mainly by concentrating their attacks on independent 
vessels rather than convoys. 

After sinking a freighter, the new U-516, skippered by Kaptain 
Gerhard Wiebe, arrived off Trinidad on its first patrol. On 18 Sep- 
tember Wiebe, apparently not believing the reports of the heavy 
ASW air cover in the area, was waiting on the surface in daylight 
for a convoy to appear. Wiebe soon became a believer when a B-18 
dove on his vessel, causing a hurried crash dive that was accompa- 
nied by depth charges that jolted the U-Boat. Wiebe remained sub- 
merged, and slowly moved his U-Boat away from the surface ves- 
sels that the B-18 had alerted to search for him. As he moved north 
to a less heavily defended area he happened upon an inter-island 
convoy made up of small coastal vessels. As he set up his attack he 
was again stalked by a B-18, and had to cancel it and move east, 
farther away from the air cover. After sinking a 6,000 ton American 
freighter on the 19", Wiebe decided to return to Trinidad, and at 


ASW patrols were nothing to smile about, as they were mostly boring and 
on-productive, with hours and hours of looking intently at nothing but empty 
cean. (USAF) 


noon surfaced to attack another inter-island convoy, but was driven 
into another crash dive by a St. Lucia based 5BS B-18 that placed 
its depth charges so close that the U-Boat was damaged, and had 
creep back to the east for repairs. 

The October U-Boat tally showed a decrease in merchantmen 
sunk, not only because of the fewer number of U-Boats in the area, 
but also less because the Caribbean ASW defenses were more ex- 
perienced and numerous. There were seven boats in the Caribbean, 
but two groups of three U-Boats each were on their way to rein- 
force the Trinidad offensive. 

The ASW patrols were mostly boring and non-productive, but 
rarely a patrolling bomber came across the survivors of a torpedo 
attack. On 15 September 1942 the Norwegian freighter M/S Sorholt, 
sailing from Buenos Aires to New York, was torpedoed in the 
evening by U-515 off Trinidad, and 30 of the crew scrambled into 
three life boats. The U-Boat surfaced, and the Kaptain asked a few 
questions about the cargo, then left some canned food and ciga- 
rettes for the frightened crew before it submerged. After sunrise a 
patrolling B-18 flew over the survivors and radioed the position of 
the life boats to rescue vessels. When there was a reported sinking, 
aircraft were sent out on dedicated search and rescue missions. On 
9 January 1943 Capt. Charles Ross was flying a 35BS B-18 in very 
poor weather when he found 42 survivors of a torpedoing, and flew 
over the area of the survivors at 50 feet for over six hours, signaling 
a Navy patrol vessel to the area for the rescue. 

On 18 September, U-175 under Heinrich Bruns was on its first 
patrol when it arrived in the Trinidad Sector, and sunk the bauxite 
carrier Norfolk north of Georgetown. Two hours later Bruns came 
across a freighter moving erratically, and Bruns feared it could be a 
Q-ship, a heavily armed U-Boat hunting decoy; he took no chances 
and submerged to attack. Bruns sent off two well-aimed torpedoes 
that appeared to hit the ship but failed to explode, and the ship 
continued on its erratic way. Bruns surfaced and chased the mys- 
tery ship, and hit the ship with shells from his deck guns, again 
without apparent result. The reason for Bruns’ lack of success was 
that the ship was the bauxite transport Sanvangin, whose cargo 
smothered the deck gun’s accurate shell explosions and torpedo 
hits. The terrified merchantman captain took off in an exaggerated 
zigzag, heading for the coast, when a 430BS B-18 appeared and 
drove off the stalking U-Boat. The Sanvangin continued with its 
erratic, high speed escape, and finally its captain ran his ship 
aground, and the B-18 began organizing a rescue mission. Bruns 
continued his patrol, and on | October 1942 at 0340 U-175 sunk 
the British freighter SS Empire Tennyson about 70 miles off the 
Trinidad coast. Even though the small ship sank quickly, its radio 
operator managed to transmit a message that alerted 1“ Bomb Squad- 
ron B-18s and VP-53 Catalinas. That morning B-18 patrols twice 
contacted U-175, which was forced to crash dive, sustaining only 
minor damage, and Bruns and his crew were happy that their tour 
was over. 

On | October 1942, a large Type IXC boat was operating on 
the surface off the French Guiana coast, as its captain believed he 
was safe, since he was operating too far southeast from Trinidad- 
based search aircraft. Unknown to the U-Boat captain, the 99BS 
had been transferred to Surinam to protect the bauxite route, and he 
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did not realize that he was now within range of the Squadron’s B- 
18s operating out of Zandery Field, which was only 100 miles to 
the east. Meanwhile, pilot ILt. Robert Lehti took off in radar- 
equipped B-18B (37-597) from Zandery just before midnight, and 
patrolled at 1,000 feet along the French Guiana coast on a moon- 
less night. At 0400 Lehti’s radar operator contacted the enemy sub- 
marine through broken clouds at about 20 miles from the infamous 
Devil’s Island, and 50 miles from capitol Cayenne. When the U- 
Boat was spotted about 12 miles away from the B-18, Lehti real- 
ized the only way he could successfully attack before the Germans 
dove was to make a surprise diving attack, using cloud cover and 
the darkness to his advantage. Lehti dropped the Bolo to 300 feet, 
following the U-Boat’s moonlit wake until he saw the slowly mov- 
ing surfaced U-Boat at about a quarter mile, with its surprised crew 
still on deck with the hatches open. Lehti was in good position to 
drop two depth charges from 50 feet before executing a sharp turn- 
ing pullout. Two of the depth charges exploded very near the U- 
Boat, which then dove to about 140 feet, sustaining heavy damage. 
Two thirds of the crew were killed by the initial flooding, and when 
the surging sea water reached the batteries in the forward torpedo 
compartment it caused chlorine gas to leak, incapacitating the 16 
crewmen there. There were not enough of the Drager escape equip- 
ment available, and only two men escaped from the stricken vessel 
by swimming out through the flooded torpedo tubes using the es- 
cape gear. Upon circling back over the area the B-18 crew saw an 
oil slick and floating debris, and a lone survivor from the crew of 
51. One of the B-18 crew dropped a partially inflated life raft near 
the survivor who climbed aboard. On the next pass a jug of water 
was dropped, and the B-18 returned to Zandery. Ten days later the 
destroyer USS Ellis picked up the German survivor, who had en- 
dured by killing and eating sea birds that tried to attack him. The 
veteran submariner was questioned in Trinidad, and divulged im- 
portant information. The survivor revealed that the B-18 had sunk 
U-512 of the 10" U-Boat Flotilla commanded by Capt. Wolfgang 
Schultze. The U-Boat had left Kiel on 8 August 1942 on its first 
patrol, and had been replenished by milch cow U-462 near the 


Azores in early September. On the way to the Caribbean the U- 
Boat had been spotted in the Sargasso Sea and strafed and bombed, 
sustaining some minor damage. Before its destruction, U-512 had 
sunk two ships and damaged another. Lehti and his crew were 
awarded the Distinguished Flying Cross, which was rarely awarded 
in this theater. 

On 9 October, U-332 of the 3" U-Boat Flotilla out of La Pallice, 
commanded by Johannes Liebe, was instructed by BdU to move to 
Trinidad. Liebe had sunk six vessels during two previous patrols 
off the U.S. coast, and was eager to add to his score. At 1130 he was 
cruising on the surface about 300 miles southeast of Galeota Point 
when the lookouts spotted an attacking B-18 of the 99BS. The con- 
ning tower was just submerged as three depth charges were dropped 
and exploded at a depth of 25 feet next to the diving U-Boat. The 
blast jolted the boat and damaged sensitive equipment, and after an 
hour of taking cover Liebe felt it was safe to surface to investigate 
the damage. Liebe found that the attack periscope was bent, and 
would be useless for any submerged attack. After an hour the look- 
outs again spotted a B-18, and the repair crews and deck watch 
scrambled through the conning tower hatch. Liebe crash dived 
quicker this time, and the charges exploded a little further away 
from the boat, which was only rattled. Liebe remained submerged, 
and waited until nightfall to move away from the dangerous area. 
As soon as he surfaced the U-Boat was attacked by a 53 Squadron 
Hudson that dropped four more depth charges, fortunately too late 
to do significant damage. Despite the damage to his boat Liebe did 
not return home, continuing his patrol, and sunk a 5,000 ton freighter 
on 19 October. U-332 suffered several more frightening air attacks 
before leaving the Caribbean for good on the 22”. 

On 13 October U-514, under Hans-Jurgen Auffermann, was 
ready to return home from a patrol that netted him five ships sunk 
and one damaged. The U-Boat was given a disheartening send off 
when it was first sighted by a VP-53 PBY that radioed its position 
toa 99BS B-18, which made a rattling but unsuccessful depth charge 
attack. 


2Lt. Benson Munro's attempted landing at 
Atkinson Field in January 1943. (USAF) 
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Casualties 

Few air casualties were due to combat. On 14 October 1942 a 35BS 
B-18 piloted by Capt. Kenneth Carlsen, flying a patrol from 
Edinburgh Field, Trinidad, lost both engines (there are unsubstanti- 
ated reports that the engines were shot out by a U-Boat). Carlsen 
managed to hold the stricken bomber steady as the crew bailed out, 
but Carlsen was killed as he attempted to ditch. After an extensive 
week’s search only the radar operator was rescued from his life 
raft. Edinburgh Field was renamed Carlsen Field in his honor. 

On 23 January 1943 2Lt. Benson Munro was attempting to 
land at Atkinson Field when his engines failed, and he was forced 
to land in the Delmerara River, which flowed at the end of the run- 
way. Munro made a successful water landing, and the B-18’s re- 
nowned amphibious qualities allowed the aircraft to be salvaged. 


Summary of Late 1942 Caribbean U-Boat Operations 

While the majority of U-Boats continued operating in the North 
Atlantic, Doenitz sent a small number of them west to harass and 
tie down Allied Caribbean ASW forces. In September ten U-Boats 
sunk 27 ships totaling 127,000 tons, as the convoy system had sig- 
nificantly reduced the opportunity for effective U-Boat operations; 
consequently, the U-Boats preyed on the solo merchantmen. In 


October 13 ships totaling 52,013 tons were sunk by an average of 


four operational U-Boats. In November there were only eight U- 
Boats in the area, as many were in the Mediterranean approaches in 
response to Operation Torch, the Allied invasion of North Africa. 
Just as Doenitz’ previous widespread U-Boat offensive, encompass- 
ing the North Atlantic and North American coast through the Car- 
ibbean, had diluted the Allied ASW defenses over a wide area, this 
Mediterranean Allied offensive now spread his U-Boats thin. In 
November Caribbean U-Boats sunk 24 ships totaling 146,820 tons, 
and in December 1942 they sank only six ships. But 1942 had been 
the premier year for U-Boat operations, as 1,160 ships totaling 6.7 
million tons had been sunk worldwide, more than in 1939, 1940, 
and 1941 combined. Of the 1,160 losses, the Caribbean accounted 
for 337, totaling 1,870,000 tons, or about one-third the total. 


\SW Caribbean Operations: January 1943-May 1943 

In January 1943 the overworked and aging B-18s had already 
reached their peak numbers, but gradually attrition reduced these 
figures. The B-18 soldiered on with IOBS and 23ASRON B-1I8s 
based at Carlsen Field (Edinburgh Field), Trinidad, from early Janu- 
ary 1943 until August 1943. Gradually, these aging aircraft were 
augmented with LB-30s and B-24s. At Vernam Field, Jamaica, B- 
| 8s covered the southern approaches to the Windward Passage, while 
SBS B-18s continued to operate out of St. Lucia, with a detachment 
stationed at Antigua to protect these islands. During the critical 
periods in January and March 1943, when U-Boat activity again 
heightened, the 35BS(M) again was in the forefront of ASW ac- 
tion, and was reinforced with aircraft from other units. In late Janu- 
ary it received three B-18Bs from the 90BS, and during the second 
week of March received two B-18Bs from the 10BS, and three B- 
18Bs from the 8" and 9" ASRONs. Also, VB-130 of the USN was 
attached to, or operated with, the unit as “tactical emergencies” 
dictated. In addition to the AAC air units, the Trinidad Sector based 


five USN Catalina and Marina flying boat squadrons at NAS 
Chaguaramas, along with four land based ASW squadrons at 
Edinburgh Field, and the airship ZP-51. The Royal Navy operated 
over 300 training aircraft at Piarco Field, many of which were used 
for ASW duties. Also, USN carrier based aircraft trained from an 
airfield in the area. Trinidad had 16 runways that could operate 700 
aircraft. From Puerto Rico to French Guiana there were 21 ASW 
squadrons in operation, compared to only three during the produc- 
tive days in 1942, The Gulf of Paria was a training area for USN 
warships, and there was a dedicated ASW PC and destroyer unit 
based there, along with Royal Navy patrol craft and an ocean es- 
cort group. As many as 30 convoys consisting of 1,000 merchant 
vessels per month were plying the Caribbean, escorted by 300 or 
more warships, and all safe from U-Boat attack. 

In an otherwise quiet January a pack of 12 U-Boats, code named 
Delphin, and led by ace Johann Mohr of U-124, would savage two 
convoys that were attempting to run oil directly from Trinidad to 
the Mediterranean, instead of the Trinidad-Miami-New York- 
Liverpool-Mediterranean route. Convoy TM-1 would lose seven 
of nine tankers, and TB-1 was decimated, and was forced to flee for 
shallow water off Dutch Guiana. The renowned German ace 
Hartenstein returned to the coast of Trinidad in U-156, accompa- 
nied by U-510, but neither boat was able to get near the heavily 
escorted convoys, and they were forced away from the area by in- 
cessant aerial harassment. On 3 January 1943 1Lt. William Smith, 
flying a B-18B (37-519) of the 12BS, acquired a radar contact with 
a surfaced U-Boat in the early dawn at 0640. Smith maneuvered 
the bomber to drop three depth charges, and then made a second 
run to drop another depth charge on the U-Boat, which was still 
surfaced. The crew was unable to make a visual confirmation of the 
attack results, and dropped a flare that revealed nothing, then 
dropped a second flare that fell into the water before it ignited. 
Except for the TB-1/TM-1 convoy disaster, only a schooner and 
freighter were sunk in January, and by the end of the month there 
were no U-Boats present, not only in the Caribbean, but also off 
North or South America; a far cry from the halcyon days of May- 
June-July 1942. No ships were sunk in February, even though three 
U-Boats were in the area. U-68, under Albert Lauzemis, discov- 
ered that their Mefox radar warning equipment was not function- 
ing, and withdrew to the Bahamas to wait for spare parts. What 
Lauzemis did not know was that the Allied aircraft were now 
equipped with the new centimetric radar, and his Metox was use- 
less against it, not malfunctioning. 

In November 1942 the United States had been forced to take 
action against the Vichy French in the Caribbean, and had block- 
aded Martinique. By March 1943 the situation there became so 
strained that Vichy Adm. Robert had been forced to resign. After 
his resignation Robert announced that French Guiana would join 
the Allied camp, but at the time the leadership of the Free French 
was being contested by Generals de Gaulle and Giraud. This dis- 
pute placed the Allies in a tenuous position, as both the de Gaulle 
and Giraud factions of the Free French claimed French Guiana. 
Using the convenient pretext that he was the senior officer, Giraud’s 
representatives decided to take control of the colony. The Ameri- 
cans were concerned about Guiana’s La Gallion airfield, and on 18 
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18s, were the first to use La Gallion Field as an advanced anti- 
submarine base, beginning on 31 March 1943 with a convoy escort 
mission. 

March 1943 was to see an increase in U-Boat activity, but not 
in the Caribbean. Since many of the Allied escort vessels remained 
in the Mediterranean, Doenitz decided to mass 40 U-Boats in the 
North Atlantic for a decisive battle to destroy the North Atlantic 
convoy route. In the first ten days of March 41 merchantmen were 
sunk, with 53 more destroyed in the next ten days, and 108 for the 
month for the loss of 15 U-Boats. These losses concerned the Al- 
lies, who up to this point felt that they were finally winning the 
Battle of the Atlantic. The Germans were placing five new U-Boats 
into combat each week, and even the effectiveness of the escorted 
convoy system was being questioned, as two-thirds of the shipping 
lost in March was sailing in convoys. The British were firm believ- 
ers in the convoy system, and Adm. Ernest King continued his be- 
lief in the hunter-killer ASW approach, but there had not been 
enough escort vessels to serve both the convoy and hunter-killer 
concepts. King acquiesced to the British and their tried and tested 
convoy system, and lent his available escort vessels to continue to 
shepherd the convoys. In March the Allied convoy system was re- 
organized, and the British and Canadians were given responsibility 
for the North Atlantic convoys, and the U.S. Navy for the mid- 
Atlantic, American coastal, and all Caribbean and South American 
convoys. Now King was free to pursue his hunter-killer proclivi- 
ties, but the decision would initially backfire on King, as the Carib- 
bean convoys would suffer disproportionate losses to the small num- 
ber of U-Boats Doenitz had allotted to the theater. The reason was 
that the Caribbean convoys continued to be escorted by Patrol Craft 
(PC) that had no sonar or radar, and not by destroyers that had been 
assigned to escort “Jeep” escort carriers in the new Task Groups 
stationed in the mid-Atlantic and Azores. Soon the British intro- 
duced a similar system using small carriers in Support Groups, and 
incorporated them into their well organized convoy system. Finally 
the Allies had an effective, integrated ASW system in place that 
made life ever more difficult for the U-Boats. After leaving their U- 
Boat pens on the French coast, the U-Boats had to cross the Bay of 
Biscay submerged or in groups, mutually protecting each other with 
anti-aircraft fire to escape the canopy of patrolling Allied aircraft. 
Once safely across the Bay of Biscay, the U-Boat either headed for 
the Americas, entering their refueling areas off the Azores, or headed 
to the North Atlantic, where they faced well organized convoys 
protected by radar equipped ASW aircraft and British Support 
Groups. The replenished American bound U-Boats then continued 
on to their mid-Atlantic crossing routes, where the American Task 
Groups waited. If these U-Boats survived their ocean crossings and 
then the battles at their destinations, they had to face the same dan- 
gers on their return journeys to France. 

By early 1943 the U-Boat continued as the principal threat in 
the Caribbean, and the not long forgotten, ill-perceived threat from 
German paratroopers or Axis aircraft carriers, or aircraft attacking 
the Panama Canal. But it was not until March that Gen. George 
Marshall called a conference in Miami to make an important com- 
mand ASW decision. Since before the war the USN and AAF had 
overlapping ASW operations in the Caribbean, and since it was a 


naval theater of operations, Marshall transferred control of Army 
ASW assets, including aircraft and crews, to the Navy. This pru- 
dent decision would alter ASW warfare in the Caribbean. 


Hartenstein Returns to the Caribbean and 

Finds Things Have Changed 

Meanwhile, on 2 March Werner Hartenstein’s U-156 returned to 
the Caribbean for the first time since his audacious attack in Aruba’s 
harbor in June 1942. Hartenstein was desperately trying to catch 
Convoy TB-4, which had left Trinidad earlier in the day, and to 
gain more speed the German surfaced his boat just at sunset, only 
17 miles off Boca Grande, Trinidad. Almost immediately U-156 
was forced to crash dive when it was attacked by a B-18B of 9" 
Antisubmarine Squadron that was returning from a convoy escort 
mission. The Bolo made a strong radar contact at 17 miles and closed 
through haze and approaching darkness that restricted visibility to 
one mile. The pilot lost altitude, and at three quarters mile sighted 
the U-Boat visually, and flew over the surfaced U-Boat at 400 feet. 
The pilot made a quick turn and attacked at 90 degrees to the U- 
Boat’s coarse, dropping two Mark 13 depth charges and two Mark 
17 depth bombs at 50 feet into the dive wake and shaking the sub- 
marine, which crept away. 

Hartenstein was determined to catch TB-4 and resurfaced, but 
the B-18 had radioed the position of the attack. A radar equipped B- 
18B of the 80BS out of Edinburgh Field was scrambled 30 minutes 
later, and made a radar contact off the north coast. The pilot closed 
at 200 feet altitude, and at one mile turned on his Leigh light and 
drew the fire of Hartenstein’s deck gun, with the tracers causing the 
pilot to turn off the Leigh Light and move out of range. The Bolo 
turned to set up an attack run, but Hartenstein crash dived and es- 
caped. The U-Boat captain found that the tactical situation had 
changed over the past ten months since he left, as the Americans 
had established an air patrol system that ran in relays, and the Al- 
lied pilots had gained experience. The Americans set up a square 
search and, soon after Hartenstein resurfaced, a patrolling B-18 made 
a radar contact with his U-Boat at 11 miles, 60 degrees to port. The 
B-18 homed on the target at 200 feet, but had to make a second 
pass to line up his attack. Finally at 50 feet, the B-18 dropped two 
Mark 13 depth charges and two Mark 17 depth bombs spaced at 20 
feet that detonated at 25 feet under the boat. If the boat had been in 
a crash dive the charges would have probably sunk her. As the B-18 
was banking to make another attack, the distressed U-Boat went 
into a crash dive and again escaped. 

Hartenstein surfaced later that night, and escaped detection to 
recharge his batteries and verify the extent of the damage. Before 
daylight he submerged and headed away from Trinidad and to safety. 
Unknown to Hartenstein was that the second B-18 attack damaged 
his U-Boat’s fuel tank, and he was trailing a long oil slick on the 
surface. The ASW command on Trinidad organized a search for the 
U-Boat, and the next morning at 1045, Airship Z-17 of ZP-51 was 
patrolling off the northeast coast and discovered the oil slick trail- 
ing to the east. The airship captain dropped down and followed the 
slick to its source, but was unable to get a MAD contact. He began 
a square search pattern of the area, and soon made a MAD contact 
and set up an attack. He dropped three depth charges that did no 
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harm, but alerted U-156 that it had been discovered. The airship 
radioed the U-Boat’s position, and a PBY of VP-S3 arrived, fol- 
lowed by several patrol vessels that were unable to make contact. 
Hartenstein was trying to take the submerged U-156 slowly east- 
ward out of harm’s way when he accidentally crossed the path of 
convoy TE-1, which had left Boca Grande, Trinidad, that morning 
protected by four escorts. The escort, SS Nelson, dropped nine depth 
charges that exploded around U-156, which again escaped, but suf- 
fered further damage. The cunning Hartenstein had escaped again, 
but was forced to surface in early afternoon to recharge his batter- 
ies and assess the new damage. Once on the surface, his conning 
tower lookout soon spotted a patrolling aircraft in the distance, and 
Hartenstein took U-156 down in a crash dive. The radar equipped 
B-18B out of Edinburgh had a radar fix, but lost it as its pilot set up 
his attack. The determined B-18 pilot conducted a further dozen 
radar runs without result. Hartenstein remained submerged until 
nightfall and then surfaced, hoping to quickly clear the area with- 
out being detected. During the morning of 5 March, after 30 hours 
of radio silence, Hartenstein felt he was in a safe area, and needed 
to transmit an important situation report on the dangerous state of 
operating a U-Boat in the Trinidad area. He reported that the Allies 
were using a new radar apparatus that could not be picked up by 
Metox, and that aircraft could make night interceptions without us- 
ing searchlights. His report was intercepted at both Edinburgh and 
Seawell Airfields, allowing its source to be fixed, and relays of 
search aircraft were sent along the U-Boat’s main course. Hartenstein 
eluded the search for another three days, and on the morning of the 
8" he felt that he was finally safe, nearly 400 miles away from 
Trinidad, and surfaced, running east. A PBY of VP-53 piloted by 
Lt. John Dryden was patrolling through clouds when his radar op- 
erator detected U-156 20 miles out. Dryden’s stealthy approach 
caught the U-Boat with four depth charges dropped pointblank, lift- 
ing it out of the water, and cutting it in two. Eleven of the crew 
survived the sinking, and Dryden dropped them a life raft, but six 
of the injured crew soon perished. Later that afternoon the destroyer, 
SS Barney, was sent to the area, but no trace of the survivors was 
found. 


Black May 1943: The End of the U-Boat Threat 

In the North Atlantic, the battle for the westbound Convoy ONS 5 
was to be the turning point in the Battle of the Atlantic. To decide 
the battle, the U-Boats needed to overcome the Allied ASW de- 
fenses and sink a substantial number of merchantmen, while the 
Allied convoy escorts and aircraft needed to protect the merchant 
ships and sink U-Boats. The titanic battle raged from the time ONS 
5 sailed from the north coast of Scotland into the Atlantic on 22 
April until 6 May, when the U-Boats broke off their attack. The 
convoy consisted of 43 merchant ships protected by the Royal Navy 
Escort Groups B-7, comprised of two destroyers, a frigate, four 
corvettes, and two trawlers, and on 2 May were joined by five de- 
stroyers of the 3" Escort Group. At various times 40 U-Boats made 
attacks on the convoy, and the BdU had employed 28 U-Boats alone 
in the culmination of the struggle between 1200 hours on 4 May 
and 1200 hours on 5 May, when nine ONS 5 vessels were lost. At 
the end of the battle four U-Boats were lost, and although the con- 


voy lost 13 merchantmen, 20 separate U-Boat attacks were repelled, 
with the U-Boats forced to crash dive. Adm. Max Horton, CinCWA 
(Western Approaches), wrote to the Lord Commissioners of the 
Admiralty: “It may well be that the heavy casualties inflicted on 
the enemy have gravely affected his morale and will prove to be a 
turning point in the Battle of the Atlantic.” 

Horton’s assessment proved to be true, as the tide in the North 
Atlantic had turned, and from this point during the remaining two 
years of the European war, the U-Boats would never dominate the 
seas. Westbound convoy ONS 6 followed ONS 5 and was heavily 
escorted by surface Escort Group B6, while air cover was provided 
first by aircraft from Iceland, and was reinforced later by aircraft 
from the escort carrier HMS Archer. The heavy escort and judi- 
cious routing resulted in the loss of only one ship. ON 181 left 
Britain a day after ONS 6, and made no U-Boat contacts by evad- 
ing patrol lines with prudent routing around the Wolf Packs. The 
next large convoy was Eastbound HX 237, consisting of 42 ships, 
escorted by two escort groups consisting of four destroyers, four 
corvettes, and most importantly, the escort carrier HMS Biter. HX 
237 left St. Johns, Newfoundland, on 7 May, and Doenitz ordered 
10 U-Boats to meet it on a patrol line named Rhein, and 17 more on 
the patrol line Elbe. The U-Boats on these patrol lines were sepa- 
rated by 20 miles and under radio silence. Meanwhile, slow con- 
voy SC 129 left Halifax, Nova Scotia, on 2 May, and was escorted 
by two destroyers and five corvettes under the command of famed 
U-Boat killer Cdr. Donald MacIntyre. This convoy followed HX 
237, but on a more southerly course, and was not discovered by the 
Germans until 8 May. The crucial battle began on 9 May, and con- 
tinued until 14 May. The Germans dispatched a number of U-Boats 
from the HX 237 Rhein-Elbe group patrol line to intercept SC 129, 
but the convoy evaded the first patrol line. The BdU ordered an- 
other patrol line, which was to be reinforced by U-Boat Group 
Drossel, to move into position to intercept both convoys. The con- 
voy and U-Boats battled over several days, and when the struggle 
ended on 14 May, HX 237 lost only three vessels, while SC 129 
lost only two vessels. The escort carrier Biter destroyed two U- 
Boats, while a patrol aircraft and surface vessel sunk two more, 
respectively, for the seemingly small loss of only four U-Boats, but 
Doenitz could not sustain a one-for-one U-Boat to merchantman 
loss ratio. The next convoy, SC 130, did not lose one vessel, but the 
attackers lost four U-Boats. East bound HX 239 lost none of its 44 
vessels, as it eluded the first patrol line of 21 U-Boats, and was then 
protected the remainder of the way to Britain from many U-Boat 
contacts by a heavy escort, particularly from aircraft off the escort 
carrier HMS Archer, which sank U-572. Westbound convoy ON 
184 arrived safely without losing a ship, also protected by an escort 
carrier (the USS Bogue), which sank U-569. The day of the escort 
carrier had come, and the U-Boats were doomed. 

After losing four U-Boats in April, Doenitz lost 18 U-Boats in 
May in exchange for only 29 Allied merchant ships in 12 convoy 
battles, and now for each U-Boat lost the Allies only lost 10,000 
tons of shipping. On 19 May Doenitz lost his son Peter to a hedge 
hog attack by a Royal Navy corvette while he was serving onboard 
U-954 on its first patrol. The tide of war had turned for Germany, 
first in North Africa, and then at Stalingrad, and now for the once 


157 


Douglas B-18 Bolo - The Ultimate Look: From Drawing Board to U-boat Hunter 


successful U-Boat campaign. By mid-1943 the American shipbuild- 
ing colossus had replaced the entire tonnage lost in the previous 
four years of the war, and the Allied convoys were able to arrive in 
England intact for the build up of the huge masses of equipment 
and supplies for the invasion of France in 1944. In July Doenitz 
was forced to call off the Battle of the Atlantic, and to re-examine 
the reasons for the reversal of fortune of his U-Boat operations. 

Doenitz concluded that the main reason for the setback was 
Allied radar. British developed aerial radar (AVS) and undersea sonar 
(Asdic) had been improved by the Americans, and with experience 
proved to be the Allies’ leading anti-submarine weapons. On the 
sea, better ASW techniques and detection equipment were devel- 
oped, and when combined with better depth charges and the hedge 
hog rocket propelled charges made the survival of the U-Boat prob- 
lematic. The BdU reported that during the recent North Atlantic 
battles Allied aircraft “played an important part in causing such 
high losses,” as it estimated 20 U-Boats definitely lost to Allied 
aircraft, six possibly destroyed by aircraft and eight sunk by sur- 
face vessels. The BdU drew up a memorandum entitled “Effects of 
Radar used by Enemy Forces in U-Boat Warfare and Necessary 
Countermeasures,” which believed that the Allies had a “type of 
radar and/or infrared apparatus” that gave aircraft the capability to 
detect a surfaced U-Boat from a long distance as it approached the 
convoy, and also to detect a U-Boat patrol line, and thus give the 
Allies the ability to reroute the convoys around them. 

Unknown to Doenitz was that his supposedly unbreakable 
Enigma U-Boat codes had been deciphered, and allowed the rout- 
ing of convoys around U-Boat patrol lines, as well as exposed the 
location of the Wolf Packs. The breaking of the German codes gave 
the Allies vital information on the location of the milch cow fleet, 
which was subsequently destroyed in a priority concerted air and 
sea attack on these vital supply vessels. However, after breaking 
the German Enigma codes the British Admiralty treated their own 
convoy codes rather cavalierly, which allowed the Germans to de- 


The "fight back" U-Boats had their large deck gun replaced by a semi-auto- 
matic 37mm cannon, and an anti-aircraft platform was added by extending 
the aft end of the conning tower, while twin 20mm cannons replaced the 
single 20mm gun. (USN) 


code them, giving the BdU vital information on convoy routes, and 
causing avoidable merchant losses to the alerted U-Boats. In this 
ongoing cat and mouse intelligence game, fortunately the Allies 
were faster and better, while the Germans never discovered that 
their codes had been broken. 

The treacherous mid-Atlantic air gap had been closed by hunter- 
killer teams of escort carriers and their radar-equipped aircraft, which 
operated in conjunction with improved ASW surface vessels and 
their sonar to cover thousands of square miles of open ocean that 
had previously been out of the limit of long range aircraft. The 
patrolling aircraft could spot surfaced U-Boats from miles away 
and call in the ASW vessels for the kill. The mere appearance of the 
now more plentiful escort vessels around a convoy was deterrent 
enough to discourage the U-Boats from approaching. 

Ultimately, the Kriegsmarine’s real problem was U-Boat tech- 
nology, which needed updating to overcome Allied weapons, intel- 
ligence, and tactics. The Germans had the revolutionary Walther 
U-Boat on the drawing boards, but failed to develop this U-Boat, 
which could stay underwater indefinitely at high speeds and depths, 
and would have made them difficult targets for Allied sonar and 
radar. But instead of prioritizing the Walther U-Boats, the BdU coun- 
tered the Allied convoys and ASW defenses with new types of tor- 
pedoes, equipping the U-Boats with heavier AA defenses, and de- 
veloping specialized anti-aircraft U-Boats. The new “fight back” 
U-Boats had their large deck gun replaced by a semi-automatic 
37mm cannon, and an anti-aircraft platform was added by extend- 
ing the aft end of the conning tower, and twin 20mm cannons re- 
placed the single 20mm gun. Doenitz changed U-Boat tactics, and 
ordered preferably two or three of the AA enhanced U-Boats to 
remain surfaced when attacking aircraft approached. The problem 
was that once the U-Boat(s) decided to remain on the surface they 
could not dive, and became vulnerable until they completely sub- 
merged. It took attacking pilots a while to learn the hard way to 
stay out of AA range and call for reinforcements for a coordinated 
attack to overwhelm the U-Boat defenses, which did not carry 
enough AA ammunition to defend this type of attack, Although the 
U-Boats would be successful, shooting down a few aircraft, by this 
point in the war the Allies could easily afford to lose them. 


ASW Caribbean Operations: May 1943-July 1943 

Increase in American Airpower in the Trinidad Area 

The decreased U-Boat activity in the north Caribbean was an op- 
portunity for the U.S. ASW forces to rest, regroup, reinforce, train, 
and build new auxiliary bases that would allow ASW aircraft to be 
deployed to the more active Trinidad area. This period was accom- 
panied by confusing deployments, redesignations, and sometimes 
the disappearance of units. 


35" Bomb Squadron 

The 35BS from Borinquen, PR, replaced the veteran and efficient 
99BS at Zandery Field, Dutch Guiana, and Atkinson Field, British 
Guiana. The 35BS had a varied and complicated organizational his- 
tory. The 35BS (Heavy) had initially flown B-18s out of Langley 
Field before it was transferred to Borinquen, PR, in late October 
1940. After a year in Puerto Rico the unit was sent to Coolidge 
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Field, Antigua, BWI, with its four B-18s and three B-18As. The 
four old B-18s were replaced with six B-18As in February 1942. In 
May 1942 the unit was redesignated as the 35BS (Medium), which 
more correctly described its aircraft and role. In late October the 
unit’s four well-worn B-18As were replaced with four B-18Bs 
equipped with the new ASV radar. The rudimentary radar sets proved 
to be very difficult to operate and maintain, and thus initially were 
of little use. At the end of October 1942, the personnel and equip- 
ment of the 430BS was transferred to the 35BS(M). The 430BS(H) 
had been the result of the reorganization of the troubled 44RS on 
22 April 1942. The 44RS had served in the CZ from April 1941 (as 
the 44" Observation Squadron) at Albrook, and then shortly at 
Howard Field, where it flew its five B-18s, a B-18A, and a B-17B 
on long range patrols. In early November 1941 the unit was trans- 
ferred to Atkinson Field, and attached to the Trinidad Base Com- 
mand under the 9BG(H). In British Guiana the unit had its B-17 
taken from it, and operated with three B-18s and two B-18As, but 
by mid-February an accident and maintenance problems reduced 
its operating strength to one B-18A, and the unit had only one trained 
combat crew! On 22 April 1942 the 44RS was disbanded. and formed 
into the 430BS(H). At the time it received the 430BS, the 35BS 
also received a portion of the equipment and personnel of the 
99BS(M), based at Zandery Field, Surinam. The 99" was divided 
into Aand B flights, which were to transfer to the 35BS, and C and 
D flights, which were to remain as the 430BS. The 430BS was later 
detached from Atkinson and sent to Brazil to meet the increased U- 
Boat activity there. Meanwhile, by December 1942 the 35BS had 
five B-18Bs and one B-18 at Zandery, one B-18B at Atkinson, and 
five B-18Bs and a B-18 at Coolidge Field, Antigua, to join its origi- 
nal complement of Bolos that had been reduced to a B-18, and two 
B-18Bs. In January 1943 the 35" Headquarters was returned from 
Coolidge to Borinquen, PR, while the B and D flights of the 
117BS(M) were attached to the 35" at Zandery. 

The IBS, the pioneer Caribbean unit, left Edinburgh Field, 
lrinidad, and was replaced by the three squadrons (1OBS, 80BS, 
and 417BS) of the 25BG, which were equipped with 28 B-I8Bs. A 
British air base, Edinburgh Field had grown to two runways, and 
was the designated bomber base, while Waller Field handled the 
lighter contingent. By October 1942 the 6AF had reached its maxi- 
mum numbers, with 115 bombers: 65 B-18s, 20 B-24s, 17 B-17s 
six had crashed or were scrapped due to wear), and 13 LB-30s. 
Occasionally, to augment AAF patrols, the 6AF Command was lent 
5 Navy PBYs when they were available. 


9" Antisubmarine Squadron 

(he 9" Antisubmarine Squadron was the first ASW squadron to 
operate from Trinidad, when 42 officers and 72 enlisted men of the 
air echelon under the command of Maj. Glendon Overing arrived 
with ten B-18Bs at Edinburgh Field on 2 December 1942. The 
Squadron joined the 10BS, a flight from the 417BS, and a few Navy 
planes to conduct ASW patrols. However, once the 9AS arrived the 
BdU began to withdraw their U-Boats from the area, and after sink- 
ng 13 in November and five vessels in December, none were sunk 
n January. However, before its return to the U.S. at the end of March 
1943, the unit reported seven sightings and two attacks, but the unit 


flew many convoy protective patrols and accelerated training. Dur- 
ing the time the unit gained experience in using its radar, and once 
back in the States it rejoined its ground echelon for transitional 
training in the B-24 ASW aircraft. 


7 Antisubmarine Squadron 

Ten ASV equipped B-18Bs of the air echelon of the 7" Antisubma- 
rine Squadron, and part of its ground echelon, were sent to Trinidad 
to replace the 9" Antisubmarine Squadron when it left. They con- 
tinued convoy patrols both to the west, and the oil and bauxite ship- 
ping lanes along the South American coast. Sporadically, convoys 
would sail to the north and northeast of Trinidad, and to furnish 
inclusive coverage several aircraft were sent to St. Lucia and Bar- 
bados. Normally, depending on the weather, four to ten daily pa- 
trols were flown, three quarters using radar. From the end of March 
until the middle of July, when it was relieved by the 8" Antisubma- 
rine Squadron, the Squadron made only one contact and no attacks. 
The Squadron did detach two B-18s to St. Lucia to patrol the French 
warships at Martinique. By July 1943 the Squadron received a few 
B-24D replacement patrol bombers, and unsuccessfully participated 
in the three attacks made that month by the Squadron, but the Lib- 
erators did contribute in two successful killer-hunts. On 31 August 
the Squadron was replaced by the 33" Antisubmarine Squadron, 
which experimentally flew 75mm cannon equipped B-25s. 


Carribean U-Boat Campaign Renewed 

After the early 1943 U-Boat respite in the Caribbean, Doenitz de- 
cided to renew the onslaught against the attractive Caribbean con- 
voys by transferring 30 U-Boats there piecemeal from the now haz- 
ardous North Atlantic. The offensive was to be maintained by a 
number of milch cow fuel tanker U-Boats. The voyage across the 
Bay of Biscay and into the Atlantic proved to be hazardous, as by 
the third week in July eight had been sunk on their way west, and 
four had to return to France due to damage. This left 11 U-Boats 
gathering in the Caribbean, with seven more soon to join them. 

While crossing Biscay, two or three U-Boats grouped together 
had remained on the surface, and fought attacking aircraft using 
their enhanced AA defenses. A warning was issued on 14 July to 
aircraft in the Caribbean theater that these heavily armed U-Boats 
were to be expected to remain on the surface and fight it out. The 
warning was not taken too seriously, as thus far U-Boats had not 
been known to stage a respectable defense, and it was worded in a 
way that made it sound as though the pilots were expected to attack 
the U-Boats, and not take the prudent option and call for air support 
from the nearby bases. Four days later the slow, unwieldy Navy 
airship K-74 was shot down by U-134 far to the north in the Florida 
Straits. ASW bombers, particularly the Catalina and Mariner flying 
boats, were not fast or maneuverable, and in their straight on diving 
depth charge attacks were particularly vulnerable to the enhanced 
AA U-Boat armament directed by bold U-Boat captains. 

The next day a B-24 of the 35BS flying 220 miles out of Zandery 
Field would find that the U-Boat had teeth. At 1010 the B-24 spot- 
ted a U-Boat on the surface, and banked into a diving attack before 
the enemy could dive. But instead of diving, the gunners raced to 
their AA guns and put up a curtain of flak, causing the bomber to 
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break off its attack. For the next half hour the B-24 pilot tried to 
force the U-Boat to dive, but was driven off by AA fire. The frus- 
trated pilot decided to disregard the AA fire and attacked, dropping 
four depth charges near the U-Boat, but the Liberator was heavily 
hit, with one engine on fire, all its propellers holed, and its tail 
controls damaged. The pilot had no choice but to return to base, 
beaten by the tenacious and apparently undamaged U-Boat, which 
was U-662, captained by Heinz-Eberhard Muller. Three hours later, 
a B-18B of the 35BS piloted by 1Lt. Paul Crandall and 2Lt. J.E. 
Kinney located a surfaced U-Boat that was trailing an oil slick. 
Crandall made a quick diving attack, but had to retreat in the face 
of intense AA fire that put several holes in his aircraft. Crandall 
circled, looking for an opening to drop his depth charges while the 
birdcage turret gunner fired at the U-Boat. Finally, the pilot maneu- 
vered into a favorable position to attack the U-Boat and dove into 
the heavy AA fire, dropping five depth charges, none of which ex- 
ploded close enough to cause any damage. The B-18 was now 
heavily damaged, and limped back to base, while the U-Boat (prob- 
ably Muller) escaped. That day two other U-Boats (U-415 and U- 
572) put up a strong AA defense, damaging two Mariners (of VP- 
204 and VP-205). On the 20", Muller’s U-662 was attacked at 2300 
by a PBY of VP-94 that was able to drop its depth charges, but 
suffered serious AA damage and several wounded crewmen. U- 
662, though extensively damaged, was operational, but Muller’s 
problem was he had used most of its AA ammunition after three 
duels with attacking aircraft, which it had won. Muller was ordered 
to pick up more AA ammunition during a rendezvous with U-516, 
which was scheduled to return to France. The next day on his way 
to the meeting, a PBY of VP-94 surprised Muller, who did not dive, 
but ordered his gunners to withhold fire to conserve precious am- 
munition, and only to fire at the last second to destroy the attacker, 
or at least deflect his aim. The PBY held its course and dropped its 
depth charges accurately, sinking the U-Boat in a matter of sec- 
onds. Muller and two other men on the deck boarded a raft, and 
Muller and a lookout endured an epic 17 day, 500 mile voyage 
before being rescued by the SS Siren after being sighted by a pa- 
trolling B-24 looking for U-Boats. 

U-466, under Gerhard Thaeter, left La Pallice on 29 June, and 
arrived off French Guiana on 19 July to begin his patrol. During the 
next four days his U-Boat was prevented from approaching mer- 
chantmen sailing off the coast by Navy PBYs of VP-94, and Army 
B-18Bs and B-24s of the 35BS based out of Gallion and Zandery 
Fields. As U-466 was cruising on the surface at about 120 miles off 
the coast it was approached by a VP-94 PBY, which was barreling 
in for an attack. Thaeter refused to dive, and his gunners filled the 
sky with AA fire. Despite damage to his aircraft, the pilot pressed 
his attack and dropped four depth charges, but Theater quickly 
changed his course enough to escape the full brunt of the blasts. 
The damaged PBY could not linger, as it was over 600 miles from 
its base, and left the area. Three hours later, while Theater’s engi- 
neers were repairing the damage, a B-18B arrived piloted by ILt. 
Paul Crandall, who had attacked Muller’s U-662 on the 20" and 
suffered AA damage. Crandall and co-pilot C.E. Glasener had been 
alerted by navigator Capt. Joseph Cohen that radar had picked up a 
surfacing U-Boat five miles away. The U-Boat saw the B-18 im- 


mediately, but this time it went into a crash dive. Crandall released 
four depth charges that detonated under the U-Boat, damaging the 
hull and equipment. Turning back Crandall saw an oil slick, but 
after two hours of circling no further contact was made. After wait- 
ing until after dark Theater surfaced, and began to repair the dam- 
age, which would take well into the next day. At 1430 the next day 
another patrol aircraft was spotted, and Theater’s gunners were 
forced to fight it out with an attacking 35BS B-24 from Zandery. 
The gunners opened intense fire, causing the Liberator to drop the 
depth charges too early, and when the bomber was almost on top of 
them the 20mm shells tore open its nose. As the B-24 staggered 
away the U-Boat gunners scrambled inside as the U-Boat started 
its crash dive. Despite having one engine feathered, numerous holes 
in the fuselage, a cabin fire, and several wounded on board, the 
distraught Liberator pilot turned to attack the now submerged U- 
Boat, and in revenge dropped a knowingly ineffective depth charge 
before he turned back to base. U-466 was also badly damaged, with 
two seriously wounded gunners, and after only four days in the 
Caribbean was forced to return to base. Nearly a year later, on 5 
July, U-466 was holed up in Toulon harbor, in Southern France, 
when she was damaged during a B-24 bombing raid. As the Allies 
invaded Southern France in August the boat was scuttled on 19 
August to prevent her from falling into Allied hands. 

During the early evening of 26 July veteran U-653, under Hans- 
Albrecht Kandler, was on its seventh patrol 90 miles north of 
Paramaribo when a B-18B flown by Capt. Erskine Berry and 2Lt. 
R.P. Hall of the 35BS made a radar contact at 2300 at nine miles. 
The Bolo closed and dropped a flare before it was forced to break 
off its attack by AA from the U-Boat’s deck gun. The B-18 returned 
and dropped a second flare, but contact was lost, as the U-Boat 
crash dived. The B-18 continued its patrol, and two and a half hours 
later got radar contact. Another flare was dropped, and the bomber 
climbed to get a better view of the search area. As Erskine reached 
2,000 feet the wake of the diving U-Boat was spotted, and because 
he was so high and out of time the optimistic pilot dropped the five 
depth charges from that altitude! No damage was done to the U- 
Boat, but Kandler requested permission to leave the unproductive 
and very dangerous area. 

By the end of July the situation for the Kriegsmarine hardly 
looked promising, as 32 U-Boats had been committed to the offen- 
sive, but five had already been sunk in the Bay of Biscay on their 
way to the Caribbean, another five were sunk once they arrived, 
and five turned back due to damage. To make matters worse, the 
valuable milch cows were being hunted down and sunk—four in 
five weeks—and once in the Caribbean the U-Boats were under 
constant harassment from Army and Navy airpower. During a two 
week period in July VP-32 had sunk three U-Boats. But the U-Boat 
offensive was not finished, as there were 14 U-Boats still operating 
in the area that were going to have to complete their patrols and 
return to France, when two more would be sunk. The last days of 
July were going to be chaotic for the beleaguered U-Boats. 

U-406, under Horst Dieterichs, left the 7" Flotilla base at St. 
Nazaire, France, on 26 June on its seventh patrol, and after being in 
the Caribbean for several fruitless weeks, Dieterichs decided to move 
to better hunting 15 miles off the Dutch Guiana coast. During the 
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early evening of 29 July, U-406 was approached by a B-18B of 


35BS piloted by Capt. Richard Mansfield and 2Lt. W.A. McGrew, 
but the Bolo passed over the U-Boat twice failing to identify it. On 
his third pass Mansfield dropped flares that lit up the U-Boat, but 
Dieterichs’ gunners were waiting for the flares, and the AA guns 
opened fire on the exposed bomber. The undaunted pilot dove 
through the fierce barrage and dropped five depth charges that ex- 
ploded out of lethal range. The bomber was peppered by the AA 
fire, and was damaged in both wings, causing Mansfield to scurry 
back to base as the U-Boat dove to safety. The following night at 
1100, as Dieterichs was surfaced, he was pounced upon by a 
Chaguaramas based Mariner of VP-204 piloted by Lt. L.D. Crockett. 
lhe Mariner dropped flares that illuminated the submarine. As the 
Mariner closed on its attack, a 20mm shell entered the cockpit and 
wounded the co-pilot in the stomach, and the attack had to be bro- 
ken off. The dying co-pilot was tended to as Crockett dropped two 
more flares on the resolute German, who would not dive, but stayed 
to fight. Crockett circled, waiting for an opening, and finally made 
a bow attack, dropping four ineffective depth charges before he 
returned to base with his dead co-pilot. A 35BS B-18B arrived to 
continue the hunt for the submerged U-406, whose captain was not 
about to push his luck by resurfacing. 


The Epic Struggle of Ralph Kapitsky and U-615 

On 12 June 1943 type VIIC U-615, under Ralph Kapitsky, left La 
Pallice, France, for the Caribbean on what was to become its epic 
fourth patrol. Kapitsky had joined the Kriegsmarine in 1935, but 
soon transferred to the Luftwaffe, and by the time of the invasion of 
Poland he served as a co-pilot of a He-111 bomber and was shot 
down. He recovered from his wounds, and then flew over a hun- 
dred missions during the Battle of Britain in a Ju-88. In December 
1940 he transferred to the 7 U-Boat Flotilla, and served two pa- 
trols with U-93 before taking command of U-615 of the 3“ U-Boat 
Flotilla. After sinking two vessels on his second patrol, U-615 was 
sent out in March 1943 to track Convoy HX229 on his next patrol. 
U-615 was badly damaged by seven depth charge attacks, but 


aptain Ralph Kapitsky (left) commanded U-615 in an epic struggle with 
\merican ASW forces when his boat endured 14 attacks from nine aircraft 
rom six different units and a patrol vessel—shooting down one aircraft and 
lamaging two others. (Author/B.C. West) 


Kapitsky continued his patrol and followed the convoy, sinking the 
ammunition ship Edward B. Dudley, which violently exploded, and 
a piece of debris wounded Kapitsky. After its March patrol U-615 
was repaired, and modified to the anti-aircraft gun requirements of 
the new “fight back” air attack order. In the company of U-600 and 
U-257, the three U-Boats endured concerted air attacks in the Bay 
of Biscay, but all three suffered damage, and dead and wounded. 
On one of the attacks U-615’s gun crews shot down a Whitley 
bomber, but one of the conning tower crew died of wounds suf- 
fered in a strafing attack. The three U-Boat captains conferred, and 
decided to make the remainder of the Biscay crossing submerged, 
before the Coastal Command bombers could concentrate their at- 
tacks. U-615 was scheduled to be refueled off the Azores by milch 
cow U-119, which had been sunk, and tanker U-487 was the only 
one available. To meet the increased fuel demand the tanker had 
already been supplied by three operational U-Boats that had their 
patrols cancelled and returned to France. Since this tanker was sur- 
rounded by a number of U-Boats requiring fuel, U-615 was or- 
dered to take its fuel from operational U-535, which would then 
return to France after the fueling procedur, which slowly transferred 
20 tons of fuel through a fire hose. While their refueling process 
was in progress the two U-Boat captains could hear the depth charge 
attacks that destroyed U-487. On 5 July, during its return U-535 
was subsequently sunk with its crew in the Bay of Biscay by No.53 
Squadron of the Coastal Command. 

Kapitsky arrived in the Caribbean through the never before 
used Guadeloupe Passage, which was shallow, lengthy, and under 
the route of the U.S. air squadrons from Antigua, supervising the 
Vichy French at Guadeloupe. Kapitsky had orders to attack oil tank- 
ers sailing from the Venezuelan Lake Maracaibo oil fields to the 
refineries at Aruba and Curacao. Kapitsky decided to infiltrate the 
heavily guarded Gulf of Paria, but after a very brief stay he wisely 
decided to leave, and moved west toward Curacao to attack the oil 
tankers that formed the convoys that sailed to New York or Halifax. 
As he lay in wait a large number of tankers passed by, but Kapitsky 
was unable to attack due to the substantial surface escort and air 
patrols. U-615 was forced to stay submerged most of the time, sur- 
facing only for brief periods during the night to recharge the batter- 
ies and ventilate the boat. On 27 July 1943, U-615 sunk the small 
Dutch tanker SS Rosalia with two torpedoes ten miles off Curacao’s 
Willemstadt harbor, which set off an alert and search. 

During the night of 28/29 July a 12BS B-18B out of Aruba 
piloted by 1Lt. T.L. Merrill was directed 60 miles northwest of 
Curacao to the suspected location of the U-Boat, and made a radar 
contact at 0040. Merrill dropped a flare, the U-Boat was illumi- 
nated on the surface, and the pilot dropped the Bolo to 100 feet at 
140 mph and released a string of four depth charges through AA 
fire from the U-Boat’s deck gun. The bomber crew observed large 
spouts of water from the explosions as the bomber took evasive 
action. No further visual or radar contact was made during a further 
search, and Kapitsky escaped without damage. 

Kapitsky decided to head toward safety, but the next day he 
accidentally encountered convoy GAT-77, and the periscope wake 
was spotted by a patrol craft (PC 1196) that raced in and dropped 
depth charges. The U-Boat suffered slight damage that was repaired 
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after the U-Boat escaped and resurfaced. Kapitsky moved into the 
open sea, and sent off a long message to Adm. Doenitz at the BdU, 
which was intercepted by the Allied code breakers, and a massive 
air and sea search was launched for the talkative U-Boat. The at- 
tack and the message prompted the Allies to intensify the search 
between Trinidad and Curacao for the active U-Boat. 

On 5 August, at 1700, the U.S. Navy destroyer USS Biddle 
was acting independently when it made an asdic contact and turned 
to attack. Kapitsky ordered a decoy to be launched that allowed his 
boat to escape the inaccurate depth charge attack. Kapitsky crept 
away as the destroyer called for air support, and continued the search 
without any success, except that the contact gave Intelligence the 
means to narrow the boundaries of the search. 

That night U-612 was running east on the surface in a light 
rain about 40 miles north and west of Blanquilla Island, when it 
was contacted by a USN Mariner flying boat of VP-205 piloted by 
Lt. J.M. Eskine. Despite having his Mariner shot up by U-572 on 
19 July, Eskine was not gun shy. He climbed to 3,000 feet to drop 
flares to illuminate the submarine, which was running with decks 
awash, but at only six knots, so as not to leave a long wake. Eskine 
banked the flying boat in a 180 degree turn and closed at 1,600 feet, 
dropping two HE bombs that exploded without success. Kapitsky 
did not dive, hoping that the flares would burn out, and the attacker 
would then lose him in the darkness. After a while Kapitsky be- 
lieved he had made the right decision, but then the Mariner reap- 
peared directly overhead and released four depth charges. The 
charmed U-Boat again escaped destruction when three of the four 
depth charges did not release from their shackles. The determined 
Eskine turned into the attack again, came over a conning tower that 
was about to disappear in a crash dive, and dropped another depth 
charge that shook the U-Boat. Kapitsky guided his submerged U- 
Boat slowly eastward, waiting to surface and escape at high speed. 

Having located the U-Boat, Eskine radioed Chaguaramas NAS 
for help, and meanwhile tried a number of tricks to get the U-Boat 
to surface. Another Mariner (P-6) of VP-205 arrived about an hour 
later, and the two aircraft flew grids over the area to contact the U- 
Boat as soon as it surfaced. At 0200 Eskine’s radar operator made a 
contact, and the pilot immediately turned into the attack in the dark- 
ness, dropping depth charges on a dark shadow below. He then 
climbed to release flares, and in their light saw an island schooner 
pitching in the wake of the explosions, but was apparently unharmed. 
The wily Kapitsky had seen the schooner through his periscope 
and surfaced and moved toward it to use its radar shadow as a de- 
coy to escape. By this time the ASW command was thoroughly 
frustrated by Kapitsky, and was determined to sink U-612; they 
allotted relays of aircraft to search the area. The first to arrive was a 
VP-130 Harpoon from Edinburgh Field that joined two VP-205 
Mariners that had continued their search. Two B-18Bs of the 
7ASRON arrived from Edinburgh Field, and the five aircraft pre- 
vented the U-Boat from surfacing that evening. 

At sunrise, 6 August, Kapitsky was still in serious trouble; the 
five aircraft had left to return to base, but only one Mariner (P-4) 
from VP-205 arrived, piloted by Lt. A.R. Mantuski and a crew of 
ten. There were five convoys operating off Trinidad, and ASW was 
forced to assign air cover to them, and many aircraft were operat- 


ing to the east, searching for U-Boats retreating from the Carib- 
bean. The one for five substitution of his tormentors gave Kapitsky 
the respite he needed. The Mariner was unable to make a radar 
contact, and was forced to begin a new search of the area. Kapitsky 
watched the Mariner through his periscope, and when it disappeared 
he surfaced and hurried off to the northeast, trying to charge his 
batteries and ventilate the boat. The German tried to remain on the 
surface as long as possible, but at 1330 began to submerge just 
before the Mariner was overhead, and no one aboard the U-Boat 
saw it. Mantuski dropped four depth charges that bracketed the 
unsuspecting U-Boat, which went into a steep uncontrolled dive. 
Kapitsky worked feverishly to halt the dive at 800 feet and bring it 
back to the surface. U-615 was severely wounded, with both die- 
sels and the port electric motor out of commission, and gallons of 
sea water were flowing on board, but it was not quite ready to per- 
ish, as it was still afloat and proceeding very slowly, stern down. 
With no electric motors the U-Boat could not run submerged, and 
Kapitsky had no alternative but to stay on the surface. Once sur- 
faced the gunners raced to their positions, which had been modi- 
fied in France to add an extra 20mm cannon on the conning tower, 
and a quad mount of MG 34 machine guns on the deck. The U-Boat 
gun crews shot the Mariner down, but not before its radio operator 
managed to transmit a message that alerted VP-204 at Chaguaramas. 

It became obvious that the U-Boat was mortally wounded, but 
Kapitsky did not scuttle the boat, and ordered his mechanics to start 
repairs, and to try to keep the ship afloat. Kapitsky ordered that all 
the ammunition be brought on deck to defend the boat. VP-204 
could send only one Mariner (P-11 of VP-205), as its others were 
either damaged in recent attacks, undergoing maintenance, or out 
on patrol. Chaguaramas recalled other patrolling Mariners for refu- 
eling, and other bases on Trinidad were alerted to transfer their air- 
craft to the area. After an hour the Mariner flown by Lt. L.D. Crockett 
arrived at the reported position of the attack at 1523 and began his 
search. Crockett was the same pilot who lost his co-pilot in the 
attack on Dieterichs’ U-406 six days earlier. Fourteen minutes after 
the Mariner’s arrival a radar contact was made at 12 miles to the 
west, and at seven miles visual contact was made. Crockett did not 
rush to the attack, but circled at 3,000 feet, three miles out. The U- 
Boat opened fire, and Crockett had to retreat and continue his sur- 
veillance, radioing his base of the situation. Crockett dropped down 
to 1,500 feet and closed on the U-Boat, walking .50 caliber ma- 
chine gun fire from his nose guns toward the U-Boat. Kapitsky 
withheld his AA fire, and at 300 yards opened fire, hitting the Mari- 
ner as it released two Mk-17 HE bombs that exploded off the U- 
Boat’s port quarter. The AA fire hit the Mariner’s starboard wing 
root, setting its fuel lines on fire, but Crockett ignored the possibil- 
ity of an explosion, and incredibly turned to make another diving 
attack into the face of a curtain of AA fire. Trailing smoke and fire, 
the Mariner released four depth charges that stunned the U-Boat 
crew and cracked the already damaged pressure hull, which imme- 
diately began to ship water. The U-Boat was doomed, as it slowed 
to two knots with its rudder jammed, and the U-Boat could only 
move in slow circles. Soon aircraft from Trinidad, only an hour 
away, would swarm the area, and a truly Gotterdammerung struggle 
was about to be staged. 
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The courageous Kapitsky was the epitome of an elite U-Boat 
captain, and still did not take the easy way out of the predicament 
by scuttling the boat and surrendering, but encouraged his crew to 
fight on. The U-Boa’s stern began to ship water, and the bow was 
out of the water, but the machinists got the pumps working, and the 
ship was trimmed. The AA guns were readied, and ammunition 
stacked nearby to take down as many of the attackers as possible 
before the end came. Meanwhile, on Mariner P-11 a machinist mate 
managed to extinguish the fire, and Crockett flew it out of range 
and called for help, and would wait on the scene to direct the rein- 
forcements. Sector Head Quarters at Port of Spain had followed the 
protracted battle for days, and sent a Harpoon of VB-130 from 
Edinburgh Field; at 1630 it arrived, and Crockett directed a coordi- 
nated attack with the Lockheed. The Harpoon was to make the pri- 
mary depth charge attack from astern, while Crockett swung his 
Mariner around to the starboard, hoping to divert the U-Boat’s at- 
tention by strafing and drawing its fire. However, the much faster 
Harpoon, firing its nose guns on the way in, closed before the Mari- 
ner, and the U-Boat gunners ignored the fire from the Mariner, But 
the Harpoon was so fast that it flew ahead of the AA gunfire, and 
remained unscathed as it dropped four depth charges that straddled 
the U-Boat. If the U-Boat had been diving it would have been de- 
stroyed, but since it was on the surface the blast pushed it underwa- 
ter, sweeping the deck crew into the water. Crockett’s flying boat 
continued to strafe the U-Boat as the swamped crew clamored back 
on deck. Kapitsky was hit in the thigh by a .50 caliber bullet and 
was bleeding profusely, while his Senior Petty Officer was also 
seriously wounded. Both wounded men refused to be taken below, 
and directed the restoration of the U-Boat’s trim. Although the boat 
could only cruise slowly in a circle, it was ready to take on the 
circling enemy aircraft. The U-Boat had endured four hours of con- 
tinuous attacks, including four depth charge attacks, one bombing 
attack, and heavy strafing. Crockett had one depth charge remain- 
ing, and was about to close to finally finish off his nemesis when he 
was driven off by a wall of AA fire to wait for more reinforcements. 

Soon the next reinforcement arrived on scene, which was an- 
other VP-204 Mariner (P-8) flown by Lt(jg). J.W. Dresbach, who 
had attacked U-415 on 24 July. Crockett again set up another coor- 
dinated attack, with Dresbach making the depth charge attack, while 
the Harpoon would strafe from the starboard, and Crockett from 
the port side, slightly ahead of the newly arrived Mariner. At 1815 
the attack began, and the U-Boat gunners withheld fire until the 
attackers were within range. When they opened fire they ignored 
(he two strafing attacks and concentrated their fire on Dresbach, 
who was mortally wounded in the chest, but his dying act was to 
release the depth charges. The Mariner co-pilot, Lt(jg). Oran Chris- 
tian, regained control of the aircraft from the dead pilot and eased 
the damaged aircraft away, while the four depth charges exploded 
just aft of the U-Boat, lifting the stern out of the water and further 
damaging its steering mechanism. The Mariner’s nose was smashed 
and twisted, and the inside of the Mariner was covered with blood 
Irom the dead pilot and four wounded crewmen. Ignoring Crockett’s 
orders to break off, the vengeful Christian turned the damaged 
Mariner back toward the U-Boat and crossed over the target, which 
was bristling with AA fire. At 1,500 feet Christian dropped two HE 


bombs that exploded harmlessly 300 feet off the U-Boat’s port. 
Crockett ordered the badly damaged P-8 back to base, and Chris- 
tian complied and limped off, unsure of arriving safely back at base. 

During the attack another Mariner (P-2) of VP-205 arrived 
flown by Lt.Cdr. Hull, but was ordered by Crockett to stand off 
until P-8 finished its attack. Crockett dearly wanted to finish off the 
U-Boat, and again set up a similar attack, with his Mariner and the 
Harpoon strafing the U-Boat’s flanks, and the new Mariner making 
the depth charge attack just as the sun set. The gunners again ig- 
nored the strafing attacks, and concentrated on P-2, whose depth 
charge release malfunctioned, and the bombs exploded 600 feet 
short. In frustration Hull continued his attack using his .50 turret 
guns while flying into the accurate U-Boat AA fire. The Mariner 
was heavily damaged, and several crewmen were wounded, but the 
angry Hull did not listen to Crockett imploring him to wait and 
circle. The rash Hull put the Mariner into a climb to 1,500 feet, and 
since the Mariner did not have a bombsight, he maneuvered over 
the target and dropped the bombs by eye, missing by 500 feet, but 
suffering further significant AA damage, with several more crew- 
men wounded. At 1640 the Harpoon only had enough fuel to return 
to base, and reluctantly left for Edinburgh, followed by Hull’s 
wounded P-2. 

Now there was standoff between the wounded Kapitsky, lying 
in his conning tower, and watching Crockett in his circling Mari- 
ner. Soon the Mariner would have to return to its base, but the heavily 
damaged U-Boat was barely afloat after having withstood 12 depth 
charge and bombing attacks from six different aircraft. Kapitsky 
and his Senior Petty Officer were severely wounded, and the crew 
was exhausted from warding off the attacks, and keeping their boat 
from sinking. Kapitsky realized that he could no longer effectively 
give commands, and relinquished control to his First Watch Of- 
ficer. The U-Boat crew hoped that the approaching darkness would 
give some reprieve, and offer a chance to escape for repairs, and 
perhaps rescue by another U-Boat. 

The Captain of Airship K-68 from ZP-51, Lt(jg). Wallace 
Wydean, had heard calls for help just as he finished a patrol and 
was low on fuel. Without hesitation he turned his lumbering airship 
westward at 75 knots, and arrived on the battle scene soon after the 
Harpoon and P-2 left. Crockett refused to let Wydean make what 
would be a suicidal attack and ordered the airship to stand off. 

At 1900 it began to get dark, and a weather front was approach- 
ing with low clouds and rainy weather; it appeared as though the 
U-Boat would be given another opportunity to escape. A 10BS B- 
18B named Robust Man, piloted by 1Lt. Milton Wiederhold and 
2Lt. P.E. DeWeerdt, raced to the area of the U-Boat, and was con- 
tacted by Crockett, who again set up an attack plan. The B-18 was 
unable to find the U-Boat in the deteriorating weather, and visibil- 
ity was diminishing to zero. Crockett radioed a course to Wiederhold, 
and was able to join him to begin a coordinated attack. But some- 
how U-615 had disappeared, and all the two hunters could do was 
to continue the search by dropping flares. After about an hour the 
weather had deteriorated to such an extent that the low clouds and 
rain prevented the B-18 from getting high enough to drop useful 
flares. Finally, after having been in battle for over six hours, Crockett 
was running low on fuel,, and was forced to return to base. Lt.Cadr. 
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Joster, flying P-15 of VP-205, had recently arrived on the scene, 
and was given command of the battle by Crockett. After leaving 
the battle Crockett still could not relax, as it would require all his 
skill to get his badly damaged aircraft home with only one compass 
working to guide him through bad weather. 

The poor weather made it difficult for the patrolling aircraft to 
see the ocean below, and they were unable to find and track the U- 
Boat. However, at this point Wydean’s airship K-68 did what air- 
ships did best; fly low and slow below the undercast to search for 
the U-Boat. At 2115 Wydean radioed the B-18 that he had found 
the U-Boat dead in the water. Despite the final barrage of AA fire, 
Wiederhold put his B-18 into a diving attack and dropped depth 
charges that caused more damage to the hull. The weather closed 
and concealed the U-Boat, and Wiederhold’s B-18 was running short 
on fuel, and was forced to return to Waller Field. Despite running 
low on fuel himself, Wydean continued K-68’s patrol that made the 
discovery and final attack on the U-Boat possible. By doing so K- 
68 did not have enough fuel to fly the 180 miles back to Trinidad, 
and had to try to make an emergency landing on uninhabited Ven- 
ezuelan Blanquilla Island. Wydean just had enough fuel to reach 
the island, but once he arrived there were no mooring facilities, and 
the airship was destroyed in its landing attempt, the last victim of 
U-615. In the previous week the U-Boat had endured 14 attacks 
from nine aircraft from six different units and a patrol vessel, shoot- 
ing down one aircraft and damaging two others. 

On U-615 the starboard engine finally quit, leaving the boat 
dead in the water, and soon the pumps stopped. Kapitsky and two 
other wounded men were placed in a life raft on the deck in case of 
emergency. A large wave washed the raft overboard, and the raft 
disappeared. The Watch Officer in charge ordered a search, which 
was difficult with the faltering electric motors. Nonetheless, the 
raft was recovered after an hour with Kapitsky still alive. He would 
die shortly, and after a brief ceremony his remains were committed 
to the deep by his dedicated crew. His last act was to order that the 
grievously damaged U-Boat be scuttled, and the Watch Officer or- 
dered the 43 crewmen onto life rafts as U-615 went down in the 
dark predawn at 0450. 

The USS Walker, on its shake down cruise, had been dispatched 
hours before from Trinidad, and reached the courageous survivors 
of the U-Boat shortly after it sunk. As the Germans prepared to 
scramble up the Walker ’s hull nets an explosion was heard, and the 
Walker discontinued the rescue and raced off to join a circling Mari- 
ner in the distance that directed the destroyer to make two depth 
charge attacks. After a while the Walker returned to complete the 
rescue operation. 

Kapitsky’s determined struggle convinced the American AS W 
command that there had to be more than one U-Boat involved, and 
ordered a rigorous search of the area that continued for four more 
days, tying up scores of warships and numerous aircraft, including 
a dozen Mariners and many B-18s. This concentrated search pro- 
vided seven retreating U-Boats in other areas a respite to escape on 
the surface and head back to France. On 20 October 1943 Brig.Gen. 
Lyons awarded the crew of the Robust Man Distinguished Flying 
Crosses, and shared credit for the epic sinking of U-615. (There are 
varying accounts and chronologies of this battle that I have tried to 


clarify, mainly using as sources; Gaylord Kelshall, U-Boat War in 
the Caribbean, and Theodore Savas, Silent Hunters, along with 
various USN and AAF squadron histories and German U-Boat 
sources. ) 


The Army/Navy Contest for Administrative 

Control Finally Ends 

The Army and Navy continued to battle for control until Army Chief 
of Staff Gen. George C. Marshall intervened in April 1943, and 
suggested that the Joint Chiefs of Staff take control of anti-subma- 
rine operations. However, Navy Commander-in-Chief Adm. Ernest 
King steadfastly rejected the proposal; resulting in the establish- 
ment of the Tenth Fleet on 20 May. The Tenth Fleet was a central- 
ized anti-submarine organization under Navy Command that left 
the AAF even more firmly under Navy operational control, a cir- 
cumstance that was wholly intolerable to the Air Force. On 9 July 
1943 the Army and Navy met, and it was agreed that the AAF would 
withdraw from anti-submarine operations altogether. By 6 October 
1943 the AAF would turn over its 77 ASV equipped anti-subma- 
rine B-24s to the Navy, and the Navy would transfer an equal num- 
ber of unequipped B-24s to the AAF, so it could equip heavy bomber 
squadrons in the redesignated 1“ Bomber Command of the First 
Air Force. 


July 1943: U-Boat Caribbean Swan Song 
In July 1943 the BdU made one last determined offensive in the 
Trinidad area, with the U-Boats sinking four ships per day. As a 
consequence there were 13 attacks on U-Boats: four by B-18s of 
the 35BS at Zandery Field, two by B-24s of the 8AS and Waller and 
Zandery, and the remainder by Navy aircraft. In ten of the thirteen 
attacks the Germans chose to fight back on the surface. 

July 1943 was the swan song for the German U-Boat force, as 
37 had been destroyed world wide, including 18 of the 32 con- 
nected with the Caribbean offensive, plus the four milch cow tank- 
ers that were supporting them in the mid-Atlantic. The Caribbean 
payoff for the Germans was only three tankers, two freighters, and 
two schooners sunk, and damage to two more tankers. During six 
weeks in the Bay of Biscay, the RAF had sunk 19 U-Boats, many 
of which tried to fight it out on the surface, causing the loss of 57 
aircraft. Biscay now had to be either crossed submerged, which 
took far longer but was much safer, or crossed by three to five U- 
Boats grouped on the surface, and whose AA defenses could ward 
off a single attacking aircraft, but not multiple air attackers. 


B-18 Caribbean Swan Song 

By November 1942, B-18Bs had flown nearly 50% more ASW 
patrol hours than any other AAF aircraft; made more U-boat 
sightings, and carried out the bulk of bombing and depth charge 
attacks on U-Boats. With the U-Boat threat subsided, and the in- 
sidious tropical mosquitoes being the only enemies remaining, the 


War Department decided to use the 6AF and the Caribbean area as 


a training ground for melding combat trained crews into tactical 
units using available aircraft. In mid-August 1943 the old guard 
passed the baton to the new. The able V.Adm. John Hoover, who 
had commanded the Caribbean ASW campaign through its most 
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difficult time, was transferred from the Caribbean, and was replaced 
by V.Adm. A.B. Cooke. At the time the Bolos were being replaced 
by radar-equipped B-25s and B-24s, but by mid-1943, Puerto Rico 
and the Antilles sectors still had 54 B-18 and B-18As available 
(designated as RB-18s). Because the B-18s could not economically 
be converted to radar-equipped B-18Bs, some were relegated to 
target towing duties by having C-5 windlass gear installed. The 
first B-18 to be converted was 36-324, and was stationed at 
Borinquen Field, PR. The 23" Tow Target Squadron (TTS) was 
formed on 1 November 1943 from the incorporation of the 108" 
Reconnaissance Squadron (Special) and 1“ Reconnaissance Squad- 
ron (Special), which had previously been target tug units. It was 
based at Howard Field, Panama, and was equipped with cast off 
aircraft RB-18s (#36-294, 36-275, and later 36-282), O-47s, and 
A-20s. The B-18s averaged 4,000 hours additional flying time, be- 
came dilapidated, and were abandoned in 1944. 

In September 1943 most of the B-18s in the Caribbean were 
stationed in the Trinidad Sector: six B-18Bs of the 10BS at 
ldinburgh Field, Trinidad, and 12 B-18Bs of the 35BS at Edinburgh 
Field, Trinidad, and Zandery Field, Surinam. Of the total 34 B-18s 
and 61 B-18As assigned to the Caribbean, by December 1943 there 
were only 15 B-18s known to remain (one with the 1OBS, one with 
the 4TRS, one with the 417BS, one with 40S as a target tug, two 
with the 12BS, one with the 35BS, three with the 80BS, two with 
the 99BS, and three with the 23TTS). The 35BS continued to ac- 
lively use the B-18B well into 1943. The B-18Bs and their replace- 
ment B-25s and B-24s flew hundreds of monotonous hours over 
empty ocean, and by the end of the war in August 1945 there were 
three B-18s and five B-18Bs in active service in the Caribbean. 


B-18/B-18A/B-18Bs in the Caribbean 


B-18s (34) 


36-269 36-275 36-279 36-280 36-282 36-283 36-285 
36-291 36-294 

36-295 36-297 36-299 36-300 36-301 36-302 36-307 
36-308 36-309 

36-312 36-315 33-318 36-319 36-320 36-321 36-323 
36-324 37-9 

37-10 37-13 37-24 37-27 37-31* 37-32* 37-33% 
B-18As (62) B-18B/C conversions in italics (43)+ 

37-458 37-462 37-463 37-464 37-465 37-467 37-473 
37-474 37-478 

37-479 37-481 37-482 37-483 37-485 37-486 37-487 
37-489 37-495 

37-497 37-499 37-504 37-507 37-508 37-512 37-513 
37-514 37-516 

37-519 37-530 37-532 37-547 37-548 37-551 37-560 
37-563 37-565 

37-567 37-568 37-589 37-594 37-601 37-602 37-603 
37-604 37-605 

37-607 37-608 37-617 37-621 37-623 37-624 38-587 
38-593 38-602 

38-603 38-604 38-605 38-607 38-608 39-12 39-13 
39-24 

* First three B-18s to arrive 37-31/32 at France Field, CZ, and 37- 
33 at Albrook Field, CZ, in January 1939. 

+ On 1 April 1940 122 B-18As were to be converted to B-18Bs. 


The anti-submarine war was an extremely exasperating expe- 
rience for B-18 pilots and crews, as they spent weeks, months, and 
even years over miles of open ocean and off tropical coastlines with- 
out ever spotting a U-Boat, much less attacking one. Nevertheless, 
the B-18 crew had to be constantly ready to dive into an attack on a 


In September 1943 many B-1 8s in the Caribbean were 
stationed in the Trinidad Sector, with 12 B-18s of the 
35BS at Edinburgh Field, Trinidad, and Zandery Field, 
Surinam. Pictured is a 35BS in a typical pose for the 
crew to send home. (Pima) 
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A last look at a B-18 crew that spent hours of fruitless searching, not fully 
realizing the important role they had played in keeping the U-Boats sub- 
merged day and night, thus reducing their effectiveness. (Pima) 


U-Boat that was bristling with AA guns that could shoot down sev- 
eral B-18s. Between Pearl Harbor and VJ-Day 28 B-18s were lost, 
mostly to flying accidents and mechanical failure, a few to enemy 
action, and at least four disappeared without a trace. However, the 
plight of the B-18s and their crews paled in comparison to the 863 
operational U-Boats, of which 754 were lost, and to the 39,000 
German submariners, of whom 27,500 went down with their ships, 
and 5,000 were taken prisoner. 


Summary of the Caribbean U-Boat Campaign 

In conducting the U-Boat campaign in 1942, the BdU had concen- 
trated its ultimately limited U-Boat force too thinly in an immense 
area that extended from Scandinavia, the British Isles, western Eu- 
rope, south to the west coast of Africa, and across the Atlantic to 
North, Central, and South America, with excursions into the South 
Atlantic, and even the Indian Ocean. The Caribbean area alone was 
very large, and extended from the Gulf of Mexico 3,200 miles south 
to the north Brazilian border, and was longer than the North Atlan- 
tic convoy route that extended from the U.S. east coast to Great 


Britain. Doenitz’ initial U-Boat strategy using a limited number of 


boats was successful in the North Atlantic and Europe, as the weak 
Allied ASW defenses were also spread thin. Later, as the Allies 
instituted the convoy system, the BdU gathered its still relatively 
small U-Boat forces and developed the successful Wolf Pack con- 
cept in the North Atlantic. To be successful in the Americas, the U- 
Boats needed to be concentrated with as much zeal as they were in 
the Wolf Packs against a single North Atlantic convoy. A single 
critical Caribbean area—the Gulf of Mexico, the area between Aruba 
and the Windward Passage, the oil-rich Trinidad area, or the baux- 
ite route—should have been singled out by Doenitz to bear the brunt 
of a Caribbean Wolf Pack system to defeat the defenders, and bring 
shipping in that region to a halt. Once Allied defenses were con- 
centrated against the attackers in that area, Doenitz could then have 
moved the Caribbean Wolf Pack to another. Instead, he operated 


his Caribbean U-Boats individually, making piecemeal attacks. 
The defeat of the German U-Boats in the Caribbean was fi- 
nally due to the Allies’ realization that the Panama Canal was safe, 
and that the U-Boats were the real threat to the Caribbean. Then the 
powers-to-be greatly expanded Allied airpower: Navy PBYs and 
Mariners, and Air Force Bolos and Liberators that worked with 
surface vessels, which were all directed by an increasingly effi- 
cient ASW command center as the Army and Navy slowly resolved 
their differences. Allied air resources were concentrated in critical 
areas, such as the Gulf of Mexico coasts, Florida Straights, Wind- 
ward Passage, and Trinidad. Doenitz sent his U-Boats piecemeal to 
these same heavily defended areas, with the result being that Carib- 
bean ASW airpower overwhelmed the U-Boats, which were shad- 
owed constantly. This air surveillance was not theater-wide, but the 
Germans did not take advantage by patrolling the 500 mile long 
Aruba to Windward Passage convoy route, which could only be 
covered by long range aircraft, and the combat (not weather) con- 
ditions there would have been similar to those in the North Atlan- 
tic, and favorable to the U-Boat. The Aruba and Curacao areas, 
through which convoys were routed, were for a long time weakly 
defended by aircraft, and could have been overwhelmed by a con- 
centration of U-Boats. The southern portion of the bauxite route 
was defended by air bases that only stationed a squadron or part of 
one, and the U-Boats that did operate there were sent in small num- 
bers, whereas their concentration could have been more successful. 
Allied Caribbean convoys were notoriously poorly escorted by sur- 
face patrol vessels that were in short supply, and were PC vessels, 
not the more effective destroyers. After ships in several weakly es- 
corted convoys sailing too far off shore were picked off by single 
U-Boats, subsequent convoys stayed close to shallow shorelines 
under air cover, continuous supervision by shore based radar, and 
independent hunter-killer groups, and thus sustained fewer losses. 
These convoys in due course did have to traverse areas of deep 
water that were out of range of shore based radar and heavy air 
cover, but the BdU nonetheless chose to fight in the most strongly 
defended areas. Later the convoys were escorted by more surface 
vessels as they became available, and canceled out these areas as 
relatively safe areas for attack. The loss of the milch cows for refu- 
eling in the mid-Atlantic particularly reduced the Type VII's patrol 
time, and also that of the Type IX. The bottom line of the Caribbean 
U-Boat offensive was that, while it was extremely productive, it 
incurred a staggering 61% loss rate, and when combined with the 
six of eight boats lost in the later Brazilian operations came to an 
unsustainable 64%. By mid-1943 Doenitz had no choice but to rel- 
egate the theater to secondary status, sending a few U-Boats there 
to continue to tie down the large ASW forces based in the area.O 
The final issue of the Antisubmarine Monthly Intelligence Re- 
port (August 1943) stated “Operhaps the lasting contributions of 
the Antisubmarine Command and its battle against the U-Boats are 
various tactical and technical improvements, either developed by 
the organization or stimulated by it and completed by special re- 
search agencies.” But the fact was that most of the special projects 
had not been completed, or were not operational by that time. The 
U-Boats had been defeated because they had been overwhelmed by 
air and surface vessels, and not because they had been hunted to 
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destruction by “special devices which might have done the job more 
speedily.” 


Balance Sheet on the U-Boat Campaign in the Americas 

During the eight and a half months from 18 December 1941 to 31 
August 1942, the BdU sent out 184 U-Boat patrols to the Ameri- 
cas: 104 by Type VII U-Boats, and 80 by Type IX boats (for an 
average of 20 sailings per month). These patrols sunk 609 vessels 
(including 143 oil tankers) totaling 3.1 million tons, including those 
sunk on the way to and from their patrol areas (for a monthly aver- 
age of 68 vessels sunk of about 350,000 tons). The American the- 
ater was the major U-Boat campaign of the war, if one takes into 
consideration that in its relatively short period of time of eight and 
a half months, the 609 vessels/3.1 million tons sunk constituted 
over one quarter of the total of Allied shipping sunk by U-Boats 
during the entire five and half years of war. The paradox in these 
figures was that the Type VII U-Boats, which Doenitz and the BdU 
favored, and produced in much greater numbers, were not the most 
successful U-Boat Type in the Americas. In their 80 patrols the 
lype IX U-Boats sank 384 boats (63%) totaling 2.0 million tons 


(65%), while 104 Type VII U-Boats accounted for 225 vessels (37%) 
of 1.1 million tons (35%). 

Although the 3.1 million tons of shipping sunk in the Ameri- 
cas was a significant U-Boat success, it accounted for only about 
10% of the available Allied merchant shipping total of 30 million 
tons, and by mid-1942 the losses were being more than replenished 
by new construction. In conducting the American U-Boat campaign 
Doenitz did not realize his strategic goal, as the Allies continued to 
transport men and materiel in new ships from America to battle- 
fields not only in Europe, but also the Pacific. Despite the Army- 
Navy infighting, experience, improved ASW techniques and equip- 
ment, and the implementation of a successful convoy system forced 
Doenitz to withdraw his flagging U-Boats from the Americas, but 
not before forcing the Allies to consign massive resources to pro- 
tecting shipping sailing the Eastern United States, the Gulf, the 
Caribbean, and Latin America. After the U-Boat withdrawal, the 
U-Boat threat compelled the Allies to continue to devote men, ves- 
sels, and aircraft to guard against the U-Boat possibility. 
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Canadian and Foreign B-18s 


B-18s in Canadian Service 

The Weir Mission was sent by the British government to Canada 
and the U.S. between 25 April and 25 May 1938 to investigate po- 
tential aircraft procurement to supplement the urgent RAF rearma- 
ment proposals. Funded with $25 million, the Mission was headed 
by British industrialist James Weir, and included Air Commodore 
Arthur Harris, who would later head Bomber Command as the no- 
torious “Bomber” Harris. The Mission was to consider twin-engine 
general reconnaissance aircraft, long-range bomber aircraft, ad- 
vanced training aircraft, and fighter aircraft for the Fleet Air Arm. 
The long range bombers investigated were the Lockheed Model 
14, Boeing B-17, Consolidated PBY-1, and the Douglas B-18. The 
B-17, while preferred, was not available, and the PBY-1 was judged 
as unsuitable, as it was not a long range bomber per se. 

When the Mission visited the Lockheed plant in Burbank, the 
company did not have a Model 14 Super Electra available, as all 
were shipped to Japan as part of an order! Lockheed’s Chief Engi- 
neer at the time was Hall Hibbard, who assigned the talented C.L. 
“Kelly” Johnson to compress three months work into five days, 
and produce a full scale wooden mock up of the Model 14 as a 
medium reconnaissance bomber. The Mission initially turned down 
the design proposal but, impressed with Lockheed, sent it to En- 
gland for evaluation and redesign. The Mission next visited Dou- 
glas to examine its B-18, which was in production, and received a 
good evaluation from RAF test pilot S/L Horrex. Douglas had gained 
eminence for its DC series of airliners and transports, and the 
company’s reputation for workmanship had impressed the Mission. 
When the Mission visited the Douglas Santa Monica factory it was 
equipping the B-18 with an engine upgrade the USAAC had or- 
dered, and the Mission would request this improvement, along with 
the installation of British turrets. The proven Douglas design and 
workmanship dictated a high price tag, but to offset this outlay the 
aircraft would potentially meet both the bomber and general recon- 
naissance requirements. However, the Mission did not order the B- 
18, but Kelly Johnson had flown to England and incorporated the 
numerous changes demanded by the RAF on the Lockheed Model 
14. On 23 June 1938 the British ordered 175 smaller and less ex- 
pensive ($90,000 vs. $120,000) Lockheed Hudsons (named after 


explorer Henry Hudson), and 50 more on 17 December 1938 (along 
with 400 North American Harvard Advanced Trainers). The Hudson 
was to serve in a maritime role with the Coastal Command. 

In September 1938, Canada recognized that when the inevi- 
table European war finally broke out, Britain would be unable to 
aid members of the Commonwealth with arms. In mid-September 
the Canadian minister in Washington, DC, made inquiries about 
American aircraft that were immediately available for purchase. 
Chief of Air Staff AVM George Croil realized that it would take 
time for the Canadian Parliament to increase the nation’s defense 
budget and then appropriate these funds, so he procured a $5 mil- 
lion purchase warrant from the Governor-General. He sent a small 
group of procurement agents led by Air Commodore E.W. Stedman 
to the Americas to meet with U.S. War Department officials and 
industry representatives about acquiring aircraft. The Canadian re- 
quirements were derived from the conclusions of the Weir Mission, 
and Stedman was to procure aircraft that would be available in three 
months. This time constraint eliminated classified aircraft not yet 
released for export, and meant only U.S. aircraft in production could 
be purchased. In long and intensive meetings the Canadians were 
advised of U.S. aircraft in production, and their specifications were 
studied for suitability. Orders for several aircraft types were pre- 
pared, including one for 18 Douglas B-18 bombers, which were the 
only U.S. bombers in production at the time. The contracts were 
not executed, as when the Canadians returned home, British Prime 
Minister Neville Chamberlain came back from Munich, and pro- 
claimed that there would be “Peace in our time”—there would be 
no European war. 

Almost a year later, in August 1939 the situation had deterio- 
rated, and a European war was now unavoidable; the Canadian pro- 
curement agents urgently returned to America with the intention to 
buy aircraft. During this visit, only on the recommendation of se- 
nior AAC officers and the assurance that the bomber was readily 
available, the Canadians bought 20 B-18 bombers sight unseen. 
After all, the B-18 was America’s frontline production bomber. The 
Lockheed Hudson was also suitable for Canadian purposes, but 
could not be delivered until December at the earliest, as British 
contracts for the aircraft had to be fulfilled first. The American B- 
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|7 and B-24 heavy bombers were in the developmental stage, with 
no production timetables established, and no domestic, much less 
foreign, commitments having been made. 

On 31 August 1939, the Defence Purchasing Board of Canada 
contracted Douglas for 20 aircraft at $117,330 each for a total order 
amounting to $2,346,600. The aircraft to be ordered through Dou- 
glas were to be the standard AAC models with the same engines, 
communications equipment, armament, and bombs and bombing 
equipment. Normally the Vickers .303 machine gun was used by 
he RCAF, but the gun could not be obtained until July 1940, and 
the American .30 caliber machine gun was to be installed until the 
Vickers guns became available. Except for a short time in Septem- 
er 1939, there never was a shortage of .30 caliber ammunition, 
and the Canadian B-18s retained their .30’s throughout the B-18’s 
service. The Canadians intended their B-18s to be used in maritime 
econnaissance, and non-standard equipment was added: two bomb 
yay auxiliary fuel tanks, an auxiliary oil tank, wing floatation com- 
yartments, and wing and propeller de-icing apparatus. 


Defence Purchasing Board of Canada ordered 20 standard AAC B-18 
Jels through Douglas. Vickers machine guns were RCAF standard, but 
American .30 caliber machine gun was to be installed until the Vickers 

became available. Except for a short time in September 1939, there 
r was a shortage of .30 caliber ammunition, and the Canadian B- 18s 
ined their .30s throughout the B-18’s service. (RCAF via Stevens) 


Before the first aircraft were delivered, Squadron Leaders Gor- 
don and Carscallen and six ground crewmen spent a week in the 
Douglas Santa Monica factory to familiarize themselves with the 
bomber. The first five B-18s were to be delivered in December 1939, 
the next ten in March 1940, and the final five in May. The 20 air- 
craft were given the RCAF serial numbers 738 through 757. 

In fall 1939, the 10 (BR) Bomber Reconnaissance Squadron 
was selected to operate the Digby. The 10(BR) had been originally 
formed as the 3 (Bomber) Squadron on | June 1937, when it was 
assigned to fly Westland Wapitis out of Halifax, Nova Scotia. 3(B) 
moved to Calgary, Alberta, on | September 1937, and four days 
later it was divided into the 10 and 11 Bomber Squadrons, but soon 
the 10(B) was re-redesignated as the 10 Bomber Reconnaissance 
Squadron (1OBR). The squadron went on to be known unofficially 
as the “North Atlantic Squadron.” 

B-18 delivery plans changed, and on 18 November 1939 four 
pilots led by Squadron Leaders Annis, Carscallen, Small, and Gor- 
don, and three crewmen left for Coutts, Alberta, to take delivery of 
the first two Digbys. At the time neutrality laws prohibited aircraft 
from being flown directly into Canada from the U.S. The border at 
Coutts was a barbed wire fence that traversed a small rise slanting 
downward to the north into Canada. The Canadians, dressed in ci- 
vilian clothes, waited as the two unmarked B-18s were flown to 
Sweet Grass, MT. The aircraft landed out of sight, just beyond the 
top of the rise, and soon taxied to the border. The American pilots 
from the Douglas Company got out of the aircraft, quickly shook 
hands with the Canadians, and walked back over the hill. Once the 
Americans left, Annis photographed the transfer with a movie cam- 
era provided by RCAF HQ to prove that U.S. citizens had nothing 
to do with the transfer. The Canadians cut the barbed wire and threw 
a rope across the border, and somehow it inexplicably became tied 
to the undercarriage of the first aircraft, and then became attached 
to a team of horses that started it moving. The empty aircraft was 
photographed ethically rolling downhill into Canada, but the Cana- 
dians weren’t anticipating the aircraft would get out of control on 
its downhill journey. The panicked Canadians had to race after the 
wayward aircraft and climb into the cockpit to apply the brakes. 
Once the two aircraft were across the border the pilots had to spend 
the night reading the flight manuals, as none had ever flown such a 
sophisticated aircraft. The next morning the pilots faced taking off 
into a high crosswind on a “field” that had been recently mowed by 
a farmer, probably supplying his cattle with a meal of hay from 
their pasture. After a daunting take off the Digbys proceeded to 
Winnipeg, Manitoba, where a 10(BR) detachment had been set up 
for transition training. After the Coutts border transfer fiasco, the 
remaining 18 Digbys were brought across the border at Emerson, 
Manitoba, where the topography was more suited for the transfer. 

At Winnipeg, the four original pilots familiarized themselves 
with the aircraft through check flights, and then taught incoming 
pilots. The 10(BR) B-18 detachment stayed at Winnipeg for a month 
while the new pilots and crews became familiar with their modern 
aircraft, which were a great improvement over the Wapiti. In all the 
transition was smooth, except that the Wright engines presented 
some cold weather problems with the starting motor overloading, 
then overheating, and burning out. Canadian mechanics developed 
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a degreasing method to remedy the starting motor problem. It was 
at Winnipeg that on 3 January 1940 the name “Digby” was offi- 
cially adopted for the Canadian B-18s. Digby was the name of a 
Lincolnshire, England, airfield built at the end of World War I that 


became associated with the RCAF, particularly the No. 112 City of 


Winnipeg Squadron, in early World War II. 

In January the cold Manitoba weather was making training dif- 
ficult, and the detachment moved to St. Hubert, Quebec, where there 
was more hangar space and better accommodations. Training con- 
tinued there until 2 April 1940, when nine 10(BR) Digbys joined 
No. 11 Squadron Hudsons and No. 5 Squadron Stranraers at the 
partially completed base at Dartmouth, Nova Scotia, across the 
harbor from Halifax. After the Wapitis were discarded the remain- 
ing Digbys were stored: five at Trenton and six at Malton. During 
the next two months the whole unit began transitioning to the new 
bomber that was based at Dartmouth, but flown to Halifax for train- 
ing while the base facilities there were being completed. The four- 
man Digby crew consisted of the first pilot, second pilot/navigator, 
radio operator, and air gunner, who was also the bomb aimer. Dur- 
ing training it was determined that the air gunner was unable to 
man all the guns during an attack, and two more gunners were added 
to the crew. 

With the invasion and impending fall of France, the Canadian 
government feared a German attack on the airfield at Gander, and 
its seizure for use for further enemy attacks on Canada. On 27 May 


The RCAF received 20 B-18s that were given 
the RCAF serial numbers 738 through 757, and 
on 3 January 1940 the name “Digby” was offi- 
cially adopted after a Lincolnshire, England, air 
field built at the end of World War I. (Pima) 


the Joint Service Committee Halifax recommended that a 10(BR) 
detachment be sent to Gander. The five bombers (744, 749, 752, 
753, and 754) and their crews, designated “A” Flight, received or- 
ders to transfer to Gander, Newfoundland. They left for Gander the 
following day in poor weather, and were forced to return to base, 
but tried again the next day and arrived safely. At the time Gander 
consisted of a combination control tower and administration build- 
ing, a small hangar, and a few houses, but there were four enor- 
mous intersecting asphalt runways, one measuring 1,200 feet, and 
three 600 foot wide. By mid-1943 Gander would become the larg- 
est RCAF operational airbase, with 15,000 personnel of the RCAF, 
USAAF, RAF Ferry Command, and ancillary personnel. 

After the departure of “A” Flight, the Squadron was left with 
three aircraft, as #743 crashed at Dartmouth on 20 April. Eleven 
aircraft were in storage, and the five at Trenton were ordered to be 
immediately ferried to Dartmouth. When the Trenton Digbys ar- 
rived 10(BR), mechanics found them to be in a very poor state, as 
they had been stored in the open and not maintained. The six stored 
at Malton were flown to Ottawa, and did not arrive at Dartmouth 
until late September, except for #751, which was allotted to 12 (Com- 
munications) Squadron at Rockcliffe. Continued training lapsed 
during June 1940, as the 10(BR) was busy organizing their move to 
Dartmouth, which was completed on 17 June. During the month 
10(BR) personnel also assisted in. the loading of American built 
aircraft and equipment on ships bound for France in a vain effort to 
prevent that country’s defeat. 


The Digbys were assigned to the |0(BR) and 
trained at Halifax before half the unit was sent to 
the new base at Gander, and would then rotate 
back to Halifax to be replaced by the other half 
of 10(BR). (RCAF via Stevens) 
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During June B-18 pilots would have their first encounter with 
the French aircraft carrier Berne, when 10(BR) personnel were en- 
listed in loading the carrier with American lend-lease aircraft. Some 
of the airmen sailed with the ship, which was diverted to Martinique 
after the fall of France. The RCAF crew on board were taken off at 
Martinique by the cruiser HMS Fiji. Later the American B-18 pi- 
lots would fly patrols over Martinique to insure that the carrier and 
other French warships remained in port. 

During the summer the two components of 10(BR)—one at 
Dartmouth, and the other at Gander—were active, the former fly- 
ing training and familiarization flights, while the latter flew two or 
three long daily patrols and shorter reconnaissance missions, de- 
pending on the weather. The operational headquarters were in Gan- 
der under W/C H.C. Gordon. The “A” Flight Digbys returned to 
Dartmouth for maintenance, and were replaced by others from 
Dartmouth. The Digbys also flew as transports between the two 
bases, carrying personnel and supplies, along with the occasional 
VIP. As the BCATP (British Commonwealth Air Training Program) 
was not fully established, the Squadron had to train its own gun- 
ners. 

An interlude in 10(BR) training and operations during this pe- 
riod occurred when the Digbys took a supporting role in the British 
Ministry of Information propaganda film the 49” Parallel (called 
the Invaders in the U.S.). The hit film by noted director Michael 
Powell had an impressive cast, including Leslie Howard, Eric 
Portman, Raymond Massey, and Laurence Olivier, and went on to 
be nominated for an Oscar for Best Picture, and won the Oscar for 
Best Screenplay. The plot concerned the flight of six survivors of a 
German U-Boat, led by their dedicated Nazi captain, after it was 
sunk by RCAF Digbys in the Gulf of St. Lawrence. The film was 
intended to inflame neutral American sympathies, but was not re- 
leased in the U.S. until March 1942, four months after Pearl Har- 
bor. The Dartmouth Digby’s role was for interior aircraft shots, while 
the Gander Digbys flew several “missions” to the Bay of Islands, 
on the western coast of Newfoundland, where they made diving 
attacks on a replica U-Boat, sinking it. 

The Newfoundland based 10(BR) spent most of its time flying 
patrols and escorting shipping. Until the Douglas PBY “Cansos” 
became operational, the Digbys were Canada’s longest range air- 
craft, and with their bomb bay fuel tanks could stay aloft more than 
12 hours, giving them a maximum range of over 2,000 miles. On 6 
November there was a report that the German Battlecruiser Admi- 
ral Scheer had been located 600 miles off the Newfoundland coast. 
Three Digbys left Gander at 0730 to intercept the raider, but found 
nothing after flying through intermittent rainy weather. All three 
returned safely, with two landing in darkness. 

While based in Newfoundland,Digby #741 was equipped with 
an F-24 aerial camera, and was assigned to photograph the island 
for the first time from the air. The task proved to be a trying one, as 
the weather did not cooperate with many clear days. #741 flew sev- 
eral missions that began in good weather, but ended in harrowing 
searches for the base, and then treacherous landings in deteriorat- 
ing weather. 

As described earlier, in the early evening of 18 November #749 
returned to Gander from a long patrol to find the field socked in by 


bad weather. The pilot, F/O J.G. Richardson, headed toward 
Montreal, hoping to find a clear landing field along the way. Un- 
able to find a field, and almost out of fuel, the pilot ordered the 
crew to bail out. Three of six crewmen survived and were rescued 
after an intensive search aided by American B-18s. 

At Dartmouth, on 12 December #746 crashed on take off, but 
the crew escaped safely from the aircraft before its two 600 pound 
bombs and pyrotechnics exploded. By the end of 1940 15 of the 
original 20 Digbys were operational, with ten usually based at Gan- 
der, and five at Dartmouth, where two were rotated out of service 
for periodic maintenance. Although some patrols were flown from 
Dartmouth, Gander was the operational headquarters. 

The onset of winter in Newfoundland came with very high 
winds, sleet, and wet snow off the nearby ocean, while the mixing 
of the warm Gulf Stream Current and the cold artic Labrador Cur- 
rent formed an almost continual fog on the Grand Banks, which 
was at the outer limits of Canadian patrols. There was only one 
hangar at Gander, but the Hudsons being ferried to England had 
priority, so the Digby mechanics had to service their aircraft out- 
doors. The maintenance situation became untenable, and finally the 
10(BR) insisted on at least some hangar time so the unit could re- 
main operational. Even if the Digby engines could be started after 
being frozen by the combination of high winds and wet snow, the 
runways were covered with snow, and take offs and landings were 
always interesting. The weather was so bad in January 1941 the 
Gander Flight was grounded for 22 days, and only able to fly nine 
patrols and complete four. The weather in February and March was 
also generally bad, but more patrols per month were flown in the 
brief periods of good weather. On 22 February a convoy reported 
that it had lost five vessels to the German raiders Scharnhorst and 
Gneisenau, Which were now operating within range of 10(BR)’s 
Digbys. During that day 10(BR) was searching for a missing 
Hudson, in which Sir Frederick Banting, the Canadian co-discov- 
erer of insulin, lost his life. At the time of the communication con- 
cerning the German raiders was received, the bombers were low on 
fuel and had to return to Gander to refuel in order to conduct a 
reconnaissance, but on their return darkness fell, and the Digbys 
lost their chance for an interception. After sinking or capturing 16 
ships from two convoys, on 15-16 March the two Kriegsmarine 
battlecruisers returned to within 350 miles southeast of St. Johns, 
and were continuing their harassment of two convoys. Two Digbys 
were enroute to escort the outer convoy when they heard a radio 
call that one of the convoys was under attack. For an unrecorded 
reason, neither aircraft inquired about the position of the attack, 
and both flew on to escort the wrong convoy. The result was that 
several more ships were sunk, with the Digbys missing the choice 
German targets by only a few miles. The German warships escaped 
unscathed to Brest, France, and the Digbys lost an opportunity fora 
degree of distinction due to serious operational negligence. 

Finally, on 11 April, the Dartmouth Digby air and ground crews 
joined the Gander contingent at their new RCAF Station, named 
Newfoundland Airport Station, under new CO W/C H.M. 
Carscallen. That same month the USAAF 41“ Reconnaissance 
Squadron arrived at Gander, and began to fly patrols with its B- 
17s. Finally all 17 Digbys were together at Gander, and the newly 
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arrived Dartmouth unit gained valuable experience, and often a third 
of the 10(BR) Digbys could be patrolling off the coast into the spring 
and summer of 1941. The patrols were uneventful, as the German 
U-Boats had not yet extended their operations across the Atlantic. 
On 18 May the German pocket battleship Bismarck and the heavy 
cruiser Prince Eugen sortied from the Baltic, and six days later 
sank the Royal Navy battleship Hood in the Denmark Strait, be- 
tween Iceland and Greenland. The Admiralty believed that the two 
German raiders would head toward the convoy routes to the west 
and, on 26 and 27 May, 10(BR) Digbys were ordered to extend 
their patrols far to the east, anticipating the Germans’ move to the 
west. In fact, the Bismarck moved back toward Europe, and was 
sunk off the southeast coast of Ireland. On the 28", the aircraft of 
the Eastern Air Command continued their search for the Prince 
Eugen, which had cruised into the western Atlantic, but out of range 
of air search. 

The increased patrolling began to take its toll. On 21 July #752, 
piloted by F/L R.A. Ashman, was forced to ditch off the coast of 
Cape Race. As he descended to find a place to ditch, Ashman spot- 
ted a schooner and put down close by. The aircrew waited on the 
floating Digby until they were rescued by the schooner’s dory. The 
floating Digby was shelled by the Canadian Navy, but after the 
bomber was reluctant to sink the RCAF decided on salvaging it, 
and towed it back to land, but it never flew again. Five days later 
#742 was returning from a long patrol in bad weather and crashed 
three miles from the field, killing all six crewmen. Accidents con- 
tinued into the early fall thanks to one pilot, F/O Robert Butts. On 
11 September #750 was assigned to practice take offs and landings, 
and Butts took off without checking to find if the rudder and eleva- 
tor chocks had been removed. The chocks were designed to keep 
these control surfaces immobile in the winds when the aircraft was 
parked, but functioned likewise during take off. The Digby did not 
get airborne, and ran off the end of the runway into a drainage ditch. 
Although the crew escaped injury, the bomber’s landing gear was 
thrust into the main wing spar, and the Digby was sent back to 
Dartmouth for repair; it did not return to 10(BR) for a year. Then on 
3 October, Butts was assigned to fly #748 on an early morning pa- 
trol. The negligent pilot failed to have the heavy frost that had ac- 
cumulated overnight removed from the wings, and as the aircraft 
took off and reached 75 feet it slowly descended over the end of the 
runway into the soft cushion of a thick stand of low fir trees. Again, 
as the aircraft settled its landing gear was driven into the main spar, 
and this aircraft was also lost to the squadron for almost a year. 
Because of the shortage of aircrew Butts was again pressed into 
service, and on 11 October he was assigned to fly #754. The take 
off and patrol went fine for ten hours, but as he approached Gander 
Butts did not check on the change in wind direction, and attempted 
to land downwind on a wet runway. The Digby careened down the 
runway, ending up in a familiar drainage ditch, and again ramming 
the landing gear into the main spar, putting the bomber out of com- 
mission for eight months. So within a month one pilot single- 
handedly reduced 10(BR) strength 20% to 12 aircraft. 

In fall 1941, German intelligence learned that Allied convoys 
passed through the Strait of Belle Isle, and sent four U-Boats to this 
choke point. A U-Boat had been reportedly sighted on 30 Septem- 


ber, but disappeared before the Digby could attack. However, it 
was not until 24 October 1940 that the U-Boats began their offen- 
sive in Canadian waters, and at sunrise the next morning seven 
Digbys were sent out on patrol: two to escort Convoy ON 26, and 
the rest on search patrols. Aircraft #740 was piloted by S/L Clare 
Annis who, because of the shortage of pilots, was called to duty 
from his post as Eastern Air Command Armaments Officer. Annis 
took off at 0730 with his co-pilot acting as the navigator, and three 
gunners searching the sea’s surface. The search was conducted at 
900 to 1,000 feet, and consisted of a pattern, with the initial north- 
east outward leg extending 40 miles from the coast, and continuing 
on another leg heading 270 miles north, followed by an 18 mile 
westward hop, and concluding with an almost due south leg back 
to Gander. The winds during the entire patrol were somewhat stron- 
ger than the usual North Atlantic gale, averaging about 45 knots, 
which made for a rough flight, making navigation difficult. Late in 
the patrol, at about 1450 hours, Annis looked out of his salt spray 
covered windshield through a thick 1,000 foot cloud base and spot- 
ted a surfaced U-Boat base pitching violently in 60 knot winds. The 
navigator assumed his normal second pilot’s position and put the 
engines into the manual rich position, while the pilot increased the 
boost and opened the bomb bays. The bomber went into a dive that 
was slowed to about 60mph by the strong head winds, and arrived 


just as the U-Boat submerged. At 300 feet Annis tried to keep an 


eye on the spot where the U-Boat submerged and dropped the 
Digby’s two 600 pound bombs on the calculated U-Boat course, 
straddling the area fore and aft. As the crew looked back there were 
no explosions, as the bomb aimer had disarmed the bombs without 
the pilot’s knowledge. The bomb aimer’s action probably saved the 
Digby’s crew, as these bombs had not been designed for anti-sub- 
marine use, and if dropped below 500 feet their detonation could 
have destroyed an aircraft flying above the explosion. 

In early November the weather had deteriorated, and the U- 
Boats used the situation to their advantage, sinking four ships with- 
out fear of air attack. By late in the month three of the 12 10(BR) 
Digbys were out of service for maintenance, and there were only 


seven crews available for the nine other aircraft. Fortunately, for 


the RCAF on 22 November Hitler forced Doenitz to withdraw the 
North Atlantic U-Boats into the Mediterranean to help stop the Brit- 
ish offensive in North Africa. With no U-Boats in the area the re- 
mainder of the year was uneventful, with 10(BR) flying patrols, 
convoy escorts, and search and rescue missions, usually for aircraft 
lost in the chronic fog, rain, snow, and high winds that dogged the 
Canadian eastern coast. On 29 December 1941 #744 disappeared 
without a trace with the loss of its six man crew. Then, on 2 January 
1942, #738 crashed in flames into Freshwater Bay, but the crew 
was able to swim ashore; now the original Digby fleet was reduced 
in half to 10 aircraft. 

At the end of the year various improvements were made on the 
Digbys. The most important as far as the crew was concerned was 
cabin heating, which was not a problem for the American B-18s 
operating in more southerly tropical waters. When the Canadian 
Digbys were sitting on the ground the water in the heating system 
froze, and it did not function. To remedy the situation, a small amount 
of alcohol was added to the water to keep it from freezing. Once the 
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The Canadian Digbys carried two U.S. supplied 600 
ound anti-submarine bombs (pictured) that were 
iter replaced with the more efficient Mark VIII 250 
ound amatol-filled depth charge. (RCAF via 
tevens) 


engines were warmed up before take off the alcohol/water mixture 
was drained, pure water substituted, and the crews were soon warm. 
To bolster long-range navigation the astro compass, astrograph, drift 
ecorder, and some radio apparatus was replaced with more con- 
emporary equipment. However, the new drift recorder was too large 
or the installation in the nose, and the bombsight continued to be 
used for drift navigation. The original bombsight in the Digbys was 
he Estoppey Sight, which was scheduled to be replaced with the 
MkIX type. Like the drift recorder, the MkIX and its bracket were 
oo large, and would crowd the bomb aimer, and the thick metal 
iose window frames would block the line of sight of the device. By 
this time Digby bomb aimers had considered themselves proficient 
n Estoppey use, and the conversion to the new, more complex sight 
would require more training, so the bomb aimers were allowed to 
keep their old bombsights. The more efficient Mark VIH 250 pound 
amatol-filled depth charge was delivered to replace the 600 pound 
supposed anti-submarine bombs supplied by the U.S. However, these 
weren't the powerful Torpex-filled depth charges used later, but 
were nevertheless considered to be much better than the bombs. 


veral of the Digbys were equipped with the first 
V radar sets, which were not only valuable for 
ating U-Boats, but also for rendezvousing with 
> convoys the bombers were to escort. Shown is 
> early British ASV antenna array. (RCAF via 
evens) 


Also, fittings were ordered from Britain to use the 450 pound Mark 
VII naval depth charge for aerial use. Several of the Digbys were 
equipped with the first ASV radar sets, and after a while the opera- 
tors became somewhat proficient in its use. The ASV radar was not 
only valuable for locating U-Boats, but also for rendezvousing with 
the convoys the Digbys were scheduled to escort. 

After Pearl Harbor the U-Boats moved west into North Ameri- 
can waters, and U-Boat sightings off Newfoundland increased. On 
19 January 1942 a Digby piloted by F/L J.M. Young was patrolling 
in heavy snow squalls due east of Gander when it discovered a U- 
Boat (U-86) with its conning tower and deck awash. Both antago- 
nists dived at the same time, and Young attacked at right angles, 
dropping a salvo of three 250 pound depth charges set to detonate 
at 50 feet on the still visible U-Boat. He made a second attack run, 


dropping three more depth charges set at 100 feet in the vicinity of 


the U-Boat’s wake. The attack was well executed, but Young or- 
bited the area looking for oil or debris until heavy snow forced him 
back to base. After the war U-86 logs reported damage to welded 
seams, but the sub did not sink. 
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On the 22™ F/L E.M. Williams’ Digby was returning from a 
convoy escort when he spotted a U-Boat (U-84) in the same area as 
Young’s attack three days earlier. The U-Boat was moving quickly 
on the surface, about three miles ahead on the port bow. Williams 
was able to close to within a mile before the U-Boat began to dive. 
At 1,100 feet, with the U-Boat’s stern still visible, he salvoed the 
trio of depth charges set to detonate at 50 feet. Unfortunately two 
depth charges hung up in the bomb racks, but the third hit near the 
center of the U-Boat, causing it to shudder violently. In the excite- 
ment of the attack the gunner/bomb aimer had forgotten that the 12 
volt distributor had not been installed before the mission, and each 
depth charge had to be dropped manually. Williams made two more 
passes, dropping three depth charges, and then returned to drop his 
last two depth charges. He dropped floating flares to mark the U- 
Boat’s last position, and continued to patrol until he was obliged to 
leave due to poor weather and low visibility. 

The next several months were uneventful, as the U-Boats moved 
further south along the more lucrative U.S. coast, but the Eastern 
Air Command continued to patrol through the dreadful weather. 
The Digby roster dropped to nine aircraft, as #753 crashed landed 
near Gander on 26 March, with the crew escaping safely. The Digby 
personnel roster also dipped, as crews were diverted to fly newly 
arrived PBYs stationed at Yarmouth, Nova Scotia. During this pe- 
riod several more Digbys were equipped with the centimetric ASV 
radar, and with training and experience the crews began to fly night 
patrols. The 250 pound depth charge was replaced by the 450 pound 
standard naval depth charge adapted for air drop. This period was 
uneventful, with a Digby being hit by AA fire from a friendly mer- 
chantman on | April with a crew member suffering a slight wound 
to his hand. 

In May the U-Boats returned to eastern Canadian waters, and 
1O(BR) patrolled not only its Newfoundland sector, but also the 
Gulf of St. Lawrence and off Cape Race. Despite the increase in 
patrols only one U-Boat was seen, on 3 May by P/O E.J. Padden, 
but it crash dived before an attack could be made. Long patrols 


were the order of the day, as P/O Padden set an endurance record of 


13 hours and 10 minutes on 7 June, and then four days later he 
extended the record to just under 15 hours. Padden was lost on 14 
July when #739 disappeared over the Atlantic without a trace, leav- 
ing eight Digbys. In June 10(BR) flew patrols and convoy escort 
from Goose Bay, Labrador, and Gander. Convoy escort was not 
without its dangers, as in June a merchantman fired on F/L J.S. 
Sanderson’s Digby, hitting an engine and the fuselage with AA shells, 
but Sanderson skillfully brought his bomber safely back to base. 
On 3 September two convoys were entering the Strait of Belle 
Isle, and were trailed by U-517, captained by Paul Hartwig, and by 
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U-165, under Eberhard Hoffman, who had already sunk several 
ships. At dawn, a Hudson from Sydney and a B-17 and Digby from 
Gander were scheduled to fly convoy escort. F/O J.H. Sanderson of 
10(BR) was escorting a convoy through the Strait of Belle Isle when, 
just after noon, he spotted U-517 surfaced on a converging course 
about nine miles south of the convoy. The U-Boat had been spotted 
on the surface several times previously that morning and forced to 
dive. Sanderson accelerated, and dove from 900 feet, arriving just 
seconds after the U-Boat dove, and dropped his depth charges from 
150 feet on the dive wake. Sanderson’s aircraft received some dam- 
age from the premature detonation of the depth charge, but contin- 
ued to patrol the area until he was relieved by another Digby anda 
Royal Canadian Navy corvette. 

At the end of October there were 13 Type VII U-Boats on sta- 
tion off the Grand Banks, along with three large Type IX boats. On 
30 October two 145 Squadron Hudsons were sent on an anti-sub- 
marine sweep ahead of convoy SC107, which was eastbound. Upon 
reaching the limit of his Hudson’s endurance F/O E.L. Robinson 
made a textbook attack on a surfaced U-Boat (U-658) and sank it. 
Several minutes later Digby #747, piloted by F/O D.F. Raynes, took 
off at 1225 from Gander on an outer anti-submarine patrol over ON 
140. After its escort was completed #747 headed back to Newfound- 
land at 3,200 feet, and at 2002 hours spotted a U-Boat on the sur- 
face, 115 miles due east of St. Johns, sailing in the fog with its 
decks under water. Raymes dove to attack along the U-Boat’s track 
directly astern, and dropped four 450 pound depth charges just sec- 
onds after the conning tower submerged. When the aircrew looked 
back they saw a dark body rise to the surface and disappear, fol- 
lowed by oil and bubbles. Raymes landed at Gander at 2355 and 
claimed a U-Boat “probably destroyed.” It was the seventh con- 
firmed U-Boat attack for the Eastern Air Command, and its third 
kill. After the war the U-Boat sunk by #747 was determined to be 
the Type [IXC U-520 of the Second U-Boat Flotilla on its first pa- 
trol, which went down with its captain, Volkmar Schwartzkopf, and 
52 crewmen. 

In November 10(BR) moved back to Dartmouth, but before it 
did there was one exciting mission. On 3 November F/O Sanderson 
spotted a U-Boat (either U-106 or U-183) as it was crash diving, 
and successfully escaped the Digby’s depth charges. After the move 
to Dartmouth, #751, under F/O M.L. Foster, was conducting an 
anti-submarine sweep of a convoy and spotted a surfaced U-Boat 
through low haze. The U-Boat dove before Foster could drop his 
depth charges, and it escaped, but at least it did not bother the con- 
voy while the Digby circled during the next several hours. This was 
the last attack on a U-Boat by a 10(BR) Digby in World War II. 
During the last five months of the Digby’s service with the 10(BR), 


The 20 Digbys were reduced by attrition to three war weary ex- 
amples by November 1943, as shown by beat up PBL in the photo. 
On 8 April 1943 the last 10(BR) Digby flew its last operational mis- 
sion, an ice patrol. (Pima) 
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the maturing Digbys were encountering maintenance problems that 
were exacerbated when many of the experienced mechanics were 
left behind at Gander. But after a while a number of Digby mechan- 
ics returned to extend the life expectancy of their charges. As more 
PBY Cansos arrived to take over Digby medium range patrols, the 
Digbys were used increasingly for transport chores, carrying freight 
and personnel to Gander and Goose Bay. In December 1942 the 
Digby anti-submarine days were definitely numbered, and the next 
month EAC conducted a study on converting the Digby back to its 
Douglas transport roots, which was approved. Over the winter and 
spring of 1942-43 the 10(BR) flew second line patrols and sweeps 
with its Cansos, while the Digbys flew numerous transport flights, 
along with search and rescue missions and an occasional patrol. On 
8 April 1943 the last 1O(BR) Digby flew its last operational mis- 
sion, which was an ice patrol looking for ice bergs and floes that 
could be navigational hazards. 

In the meantime, 10(BR) received 15 valued U.S. Douglas B- 
24s, and became a frontline unit once again. The long range four 
engine Liberators finally closed the so called “North Atlantic Air 
Gap,” and the U-Boats had nowhere to operate without detection. 
lhe prevailing winds over the North Atlantic were westerly, and so 
strong that the Digbys and the Cansos, with their great endurance, 
were reduced to low cruising speeds. The Digby cruised at 140mph, 
and the usual westerly wind was 45mph, limiting their range to 800 
miles off the Canadian coast, thus leaving a large gap in the mid- 
Atlantic where aircraft from Canada and Britain could not patrol. 
lhe B-24s, with their higher cruising speed, were able to close this 
gap significantly. Throughout the year 10(BR) pilots were trans- 
ferred for transitional training to the B-24s. In May and June the 
RCAF enlisted two veteran Trans Canada Air Lines pilots to in- 
struct Digby pilots. Before beginning their instruction the two pi- 
lots spent over 700 hours learning not so much the workings of the 


Liberators, but the intricacies of flying in the perilous conditions of 


the North Atlantic, with which the Digby pilots were already famil- 
iar. 

When the 10(BR) received its new lease on operational life so 
did the Digbys, as 161(BR) was formed on | April 1943. The unit 
was to be equipped with 18 Cansos, but they were not immediately 
available, and eight of the 11 operational RCAF Digbys (three dam- 
aged earlier were repaired and returned) were sent to 161(BR), while 
two (#745 and #748) of the three remaining aircraft were sent to 
107 Communications Squadron, the 167(CS). The third Digby 
(#747) was assigned to be equipped with radar, and on 26 July was 
dispatched to the Canso base at Botwood, so it could patrol well 
beyond its normal Gander range to search for the U-Boat Wolf Packs. 
lhe 161(BR)’s new pilots transitioned to the Digbys by flying with 
!0(BR) on its move back to Dartmouth, where its Liberators were 
ready to be flown to Gander. On 29 April the 161(BR) occupied the 
!0(BR)’s hangars and personnel quarters at Dartmouth. Before the 
unit became operational on 16 May, the pilots flew training and 
familiarization flights. Once the unit was operational it was assigned 
to patrol harbor entrances, and during the summer of 1943 flew 
patrols, convoy escorts, and search and rescue missions. The 
101(BR), like the 10(BR), suffered from having insufficient opera- 
(ional crews, initially having seven crews for eight aircraft until the 


end of June, when three more crews were added. Once there were 
enough crews to man the Digbys, the old bombers were not only 
having maintenance problems to reduce their operational numbers, 
but were also sent out, one by one, to be painted in the new white 
format, and then several were sent out for installation of radar (one 
for three months!). In August #750 was the first 161(BR) Digby to 
become terminal, and was sent to be scrapped. In September the 
squadron reported three attacks on U-Boats that were not substan- 
tiated by German records. By the end of September 161(BR) had 
only three Digbys (#740, 756, and 757) in service, while the others 
were down for maintenance or painting, but the Squadron was rein- 
forced at the end of November by three PBY Cansos. In November 
#740 was sent to the 4"" Repair Depot at Scoudouc, New Brunswick, 
and remained there until it was scrapped on 16 May 1944. Decem- 
ber would be the last month of Digby combat operations. On the 
17", #756 limped back from a patrol with engine trouble, and on 
the same day #757 had problems when on take off for a convoy 
escort One engine cut out at 15 feet and restarted, but not before the 
propeller tips and bomb bay belly contacted the ground. Although 
the pilot was able to continue the take off and return safely, there 
were serious doubts arising about the Digby’s safety, and all were 
grounded. On 19 December #756, followed by #757, was sent to 
the 4” Repair Depot at Scoudouc, New Brunswick, but after sev- 
eral days both were back with the Squadron, and they were taken 
off of operational status. The remaining four 161(BR) Digbys re- 
turned to the unit after painting and maintenance to join #756 and 
#757, and they continued to fly through January 1944, but only on 
practice and training flights, not operations. 

In February, the six 161(BR) Digbys were sent to the 4" Re- 
pair Depot at Scoudouc, New Brunswick, for storage, and would 
never fly again. #756 was scrapped in May 1944, and was followed 
by #757 on 16 June 1944. #741, 751, 754, and 755 remained in 
storage at the 4"" Repair Depot until they were eventually sold to 
War Assets Ltd. in 1946. In March 1944 the radar equipped Digby 
#747 was also stored at the 4” Repair Depot, and was scrapped on 
16 May 1944. Two Digbys of the 167(CS), #745 and #748, were 
spared in the February write off. #745 continued to fly until June 
1944, when it was sent to Mont Joli, Quebec, for storage, while the 
last flying Digby (#748) was sent to storage at Mont Joli on 3 July 
1944. Both aircraft were sold to War Assets Ltd. in 1946. 


Assessment of Digby Operations 

The Eastern Air Command assigned too many aircraft on long range 
anti-submarine patrols, rather than searches near threatened con- 
voys, where U-Boats congregated. The objective of convoy patrols 
was not only to attack U-Boats, but to keep them submerged and 
unable to attack the convoy. The basis of long range searches relied 
on reports of U-Boats sightings far offshore, and then the subse- 
quent needle in a haystack searches in the typically poor weather. 
The searches were conducted on the “square search” pattern rou- 
tine, a patrol of 30 to 40 mile legs in a square, box pattern that were 
the cause of operational fatigue. The search altitude recommended 
by Coastal Command was at 4,000 to 5,000 feet, which was usu- 
ally just below the prevailing cloud ceiling. But operationally 10(BR) 
did not fly there, instead flying at much lower altitudes to make a 
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U-Boat sighting more feasible. The best chance of destroying a U- 
Boat was to spot it less than ten miles ahead, and initiating an at- 
tack before the U-Boat could dive. White camouflage paint was not 
widely used in the Eastern Air Command, and lookouts on the U- 
Boats were often able to spot the approaching Digbys and initiate a 
crash dive. When radar was installed on but a few aircraft it was 
depended upon too much, and the U-Boats, using detection devices 
and lookouts, were able to dive before the Digbys approached. There 
was little use of photography during an attack to evaluate its accu- 
racy and outcome. 

Besides the deficient tactics, the lack of equipment was the 
other key problem that interfered with operations. Digby naviga- 
tors had no astrodomes to shoot stars, and relied on outdated sex- 
tants, and on compasses whose accuracy was less than five degrees. 
The anti-submarine ordnance was initially American 600 pound 
bombs, and then early depth charges adapted from naval types; later 
the better 250 pound type arrived, which were released using a jury- 
rigged system that reduced their effectiveness. Communications 
between vessels at sea and aircraft were sketchy, and needed im- 
provement. Even with the Digby’s heating system the crew was 
cold, and needed better flying clothing, as the winter of 1942-43 
was the worst of the war years. In January and most of February the 
appalling weather had more influence on warfare than the antago- 
nists, with the elements hindering flying, battering the convoys, 
and leaving the U-Boats impotent. In this appalling weather, for 
both aircraft and U-Boats a systematic search was hopeless, and 
when a target happened to be located the weather hindered an at- 
tack. 


B-18s in Brazilian Service 

In April 1939, five months before Hitler invaded Poland, the Joint 
Planning Committee of the U.S. Army-Navy Board was concerned 
that the French West African colonies could serve as a base for the 
possible Axis invasion of South America. The potential invasion 
could be launched across the Atlantic Narrows—the closest point 
from the West African Coast to the northeastern tip of Brazil, called 
the “Hump.” After the fall of France in June 1940, and with the 
Vichy presence in the West African colonies, especially Dakar, this 
concern became more of an American obsession. At the time sev- 
eral South American nations had shown sympathy towards the Ger- 
man and Italian regimes. In mid-1940, the U.S. Chiefs of Staff and 
the Roosevelt administration began to send Lend-Lease military 
armament and equipment to Brazil and other Latin American na- 
tions, and were conducting negotiations to base American ground, 
sea, and air forces in their countries. With the negative historical 
U.S. military intervention in Latin America, Brazil and other na- 
tions were reluctant to allow American troops to be based in their 
countries. 

The Germans began a limited U-Boat offensive in the south 
Atlantic in the fall of 1940 in the Atlantic Narrows, when U-65, 
under Capt. Hans-Gerrit von Stockhausen, sank six merchant ships 
off Africa. Brazil then conceded to have its Navy “to interpose no 
objections to advance discreet operations” of U.S. naval surface 
and air forces in the South Atlantic. In late November Brazil also 
approved the construction of a series of seven U.S. Army airfields 


between Belem and Bahia in exchange for economic aid. In April 
1941 the Joint Chiefs of Staff approved the U.S. Navy’s request to 
also use these bases. 

After U-Boat activities diminished, and became almost non- 
existent during the first quarter of 1941, action picked up some- 
what in April when six ships were sunk off Africa, and the first 
merchantman was sunk off South America by U-105. During May 
28 ships were destroyed below 10 degrees north, and in mid-June 
V.Adm. Jonas Ingram’s Task Force Three (later designated as the 
South Atlantic Force, and then reorganized as the U.S. Fourth Fleet) 
began surface operations between the Hump and Trinidad. Brazil 
granted the use of the major ports of Recife and Bahia to the USN, 
and later allowed Natal to be used as a major operating base for 
USN air patrol units. 

Soon Doenitz was forced to curtail operations in the South 
Atlantic to fulfill the vital need for U-Boats in the Mediterranean to 
counter the British offensive in North Africa. By January 1942 the 
U.S. Fourth Fleet was operating in an area known as the Brazilian 
Area, extending from the border of French Guiana south to Rio de 
Janeiro, and halfway across the Narrows toward Africa. The ap- 
pearance of American warships in this area provoked the Germans 
and Italians to send submarines against Brazilian ships. 

Brazil was the largest and most populous of the South Ameri- 
can countries, and possessed the most developed air arms on the 
continent. In 1941 Brazil had two separate air forces: the Army’s 
Aviacao Militar (Military Aviation), and the Navy’s Aviacao Naval 
(Naval Aviation). In the late 1930s the Brazilian Army had pur- 
chased a number of U.S. aircraft, including Stearman A75L3s, Vultee 
V-11GB2s, and Lockheed 12As, and a few German and Italian types; 
while the Brazilian Navy had purchased the North American NA- 
46. In March 1941 the U.S. War Department allocated $100 mil- 
lion in military equipment to Brazil, and the USAAC planned to 
deliver 230 military aircraft to Brazil. On 20 January 1941 the Bra- 
zilian government created the Ministerial da Aeronuatica (Aero- 
nautics Ministry), which oversaw both military and civil aviation, 
The Army and Navy Air Forces were combined to create the Forcas 
Aereas Nacionais (National Air Forces), and then redesignated as 
the Forca Aerea Brasileira (FAB) on 22 May 1942. The Navy con- 
tributed 99 aircraft of 15 different types, while the Army sent 331 
aircraft of 20 different types. Thus, the FAB possessed about 430 
obsolete aircraft made up of 35 types, with only five types in com- 
mon. In the midst of the May 1941 U-Boat crisis, Gen. Marshall 
announced at a Standing Liaison Committee meeting that the AAC 
was trying to release 20 modern A-20 light bombers to Brazil from 
the British allotment. Gen. Arnold released 12 immediately, even 
though the FAB had no pilots qualified to fly them. But the British 
decided that they would not release these aircraft, and the Brazil- 
ians responded adversely by threatening the cancellation of base 
construction. At the end of 1941 substitute aircraft were immedi- 
ately furnished: transport aircraft for national air mail service oper- 
ated by the FAB, and the assignment to the U.S. Air Mission of a 
few B-18s to be used for transition training of Brazilian pilots to 
prepare them to operate more modern aircraft, such as the A-20, 
The quality of the FAB pilots was very good, as many of them were 
conscripted from the National Air Mail Service, and only required 
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[wo former U.S. operational B-|8Bs parked at 
Santos Dumont airport in February 1942, wait- 
ng to be used by a training unit based at Fortaleza, 
n northeast Brazil. (Nacero) 


(raining in modern military types that were unavailable. With the 
help of the USAAF, Brazil planned a mass pilot training program 
to begin in February 1942, and since no modern aircraft would be 
available to the Brazilians until the fall of 1942, a large initial de- 
livery of 60 training aircraft—primary, basic, and advanced—was 
promised, along with a Lockheed C-66 transport for Brazilian Presi- 
dent Getulio Vargas. The FAB fighter force was assembled slowly, 
with ten Curtiss P-36s, followed by 46 P-40s, and then P-47Ds, 
which served in Italy with the Brazilian Expeditionary Force from 
October 1944 until the end of the war. Between 1942 and V-E Day, 
Brazil received 1,288 aircraft from the U.S. through the Lend-Lease 
Act of 1941. Brazilian airports and facilities were improved with 
American finances, as it was the Allied plan to ferry aircraft to Brit- 
ain over the Brazil-Africa route. 

The first Brazilian unit equipped with “modern” American air- 
craft was the Agrupamento de Avioes de Adaptacao (Operational 
Conversion Aircraft Group), a training unit created with the help of 
the USAAF. They were based at Fortaleza, in northeast Brazil, on 4 
February 1942, and the unit was equipped with ten Curtiss P-36 
fighters, six North American B-25B bombers, and two Douglas B- 
18Bs. These B-18s had previously been in USAAF service, and 
had U.S. serial numbers 36-300 and 37-32, which were redesig- 
nated to the FAB numbers 5026 and 5027. 

Brazil declared war on the Axis on 22 August 1942, princi- 
pally because of the German U-Boat activity off the country’s coast, 
during which time five Brazilian ships and a number of other ships 
were sunk. The first FAB anti-submarine aircraft were the two B- 
18s, but they were soon overshadowed by the B-25s, which would 
make the first U-Boat attack. On 22 May 1942 a B-25 flying with a 
mixed USAAF and Brazilian crew depth charged a U-Boat without 
result. At the end of 1942 two dozen Lockheed Hudsons and a num- 
ber of Douglas PBY Catalinas arrived, and the B-18s were demoted 
to transport duties, possibly with 1GMI, based at Sao Paulo. Later 
two more veteran B-18s were delivered (B-18 #36-286 and B-18B 
#37-596), to be used by the Aviation Technical School as ground 
instruction airframes. Since #37-596 was assigned FAB #5073, it 
probably was used in a flying capacity—probably transport—and 
was not relegated to ground school. 


B-18s in Australian Service 

In January and February 1942, after the fall of the Philippines, a 
small number of USAAF bombers and transports retreated to Aus- 
tralia, where they formed the first American unit based in Austra- 
lia. The 21“ Troop Carrier Squadron was activated on 28 January 
1942 at Amberley RAAF Station, near Brisbane. The CO of the 


21TCS, F/Lt. Edgar Hampton, was ordered to send all U.S. trans- 
port aircraft in Australia, and any flyable bombers that were unfit 
for combat, to the Air Transport Command, which was part of the 
Allied Directorate of Air Transport (ADAT) that had been created 
to coordinate all Allied air transport in the Southwest Pacific Area 
(SWPA). The ADAT was transferred to Brisbane’s Archer Field on 
2 February 1942, and the 21TCS was placed under the command of 
Capt. Paul “Pappy” Gunn. The ADAT assumed command over 
Australian civil airlines, and Dutch civil and transport aircraft evacu- 
ated from the Netherlands East Indies. During the first six months 
of 1942, the ADAT flew an amazing five million miles. The aircraft 
assigned to the unit were three B-18s, one C-39, one B-17, five 
new C-53s, and three new LB-30s. All ADAT aircraft were allotted 
Australian civil registrations as radio call signs. The VH-C block 
call was used first, and these markings were painted in white over 
the camouflage on their tails and rear fuselage. The three B-18s 
that continued their service as transports and hacks were: VH-CCB 
(36-343), VH-CWA (s/n unknown), and VH-CWB (37-16). B-18 
(36-343), nicknamed Damfino, was assigned to the Australian RAAF 
4" ADG Depot at Garbutt in early 1943. After its glass bombardier’s 
station in the nose was covered by a solid metal nose it served as 
the personal aircraft of Col. Bertrandias, who had to make frequent 
flights to the SAF Service Command at Eagle Farm Airbase, 
Brisbane. The aircraft must have been more than satisfactory, as 
indicated by its nickname Damfino, but the weary transport was 
finally scrapped in October 1943. 


A B-18 (arrow) parked at Townsville AFB, Australia, in 1943 (see National 
Insignia), probably as part of the Allied Directorate of Air Transport (ADAT). 
(USAF) 
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B-23 Dragon - B-18 Upgrade 


Introduction 

By the late 1930s it was obvious that the B-18, whose original de- 
sign left little room for development, was on the verge of becoming 
superseded by the B-17 and B-24 heavy four engine bombers, which 
were receiving the Army’s focus as its bombers of the future. With 
the emergence of the 300mph fighter the B-18 was too slow with a 
top speed of 225mph, which was only 5mph faster than the Dou- 
glas C-39 Air Corps cargo plane (a DC-2 with a large door to load 


cargo). 


B-23 Attack Bomber Proposal 

In the meantime, in December 1937 the AAC had issued Air Corps 
Specification #98-102 for an attack bomber to be ready by March 
1939. But by September 1938 the world political and military avia- 
tion situation had rapidly changed, and new specifications were 
issued under the designation C-103 for the construction of a single 
experimental attack bomber. On 12 January 1939 Roosevelt asked 
Congress for an immediate defense appropriation of $525 million, 
of which $300 million was allocated to the purchase of at least 3,000 


aircraft. With the President’s request, new specifications designated 
as C-103A as part of the Emergency Procurement Program were 
issued on 15 December 1938 that would lead to a production con- 
tract, instead of a single experimental bomber. There was no longer 
time to build the experimental models, and Circular 39-460 was 
issued on 17 January to establish a bid process for awarding pro- 
duction contracts. 

Douglas had purchased Northrop in April 1937, and after a 
strike in September 1937 Donald Douglas simply shut down the 
Northrop El Segundo plant, and moved its engineers and managers 
across town to the Douglas Santa Monica plant. After negotiations 
the Northrop plant was reopened, and became the El Segundo Di- 
vision of Douglas Aircraft Co. As part of the takeover Douglas in- 
herited the Northrop Model 7A twin engine bomber design, which 
had been suspended, as Northrop was busy with the production of 
Navy BT-Is and A-17As for the Army. The AAC 98-102 specifica- 
tions corresponded to those of the Northrop 7A, which for some 
unknown reason was redesignated by Douglas as the Model 7B. In 
late fall 1938 Douglas began to rework the design, especially as the 


The last 38 B- | 8As ordered were to be built and 
delivered as B-23s, and would have the same B- 
I8A serial numbers, s/n 39-27 through 39-64. 
(Douglas) 
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Although the B-23 was not revolutionary, the AAC realized 
that it was more advanced than the B-| 8A, and could be put 
nto production ASAP in lieu of developing another adequate 
nedium bomber design. (Douglas) 


French government had shown an interest in modernizing its air 
force in the face of an ever more threatening Nazi regime. The French 
Purchasing Commission arrived at El Segundo on 23 January 1939, 
to observe a demonstration flight of the Model 7B that crashed, 
killing veteran test pilot John Cable and a French engineering of- 
ficer. Despite the crash, the French had seen the potential of the 7B, 
and decided to purchase the bomber in quantity as the DB-7. Dou- 
glas now had no worries about its Northrop/El Segundo Division. 
In mid-1939 the DB-7 and the turbo-supercharged DB-7, desig- 
nated the A-20, were purchased by the AAC. The A-20 design led 
to the development of the Douglas B-26 Invader attack bomber 
that, while contracted on 31 October 1941 and first flown on 10 
July 1942, subsequently had many teething problems that delayed 
its combat debut into the spring of 1945. 

Both Douglas and the AAC were eager to do something to save 
the B-18 program, which had a number of aircraft left on its pro- 
duction contract. Before the revision of the C-103A Douglas of- 
fered the Army their proposed B-18 upgrade (the B-23) as a fea- 
sible consideration for an attack bomber. Douglas initially tried to 
salvage the B-18A by adding a pair of 1,600hp Twin Cyclone Wright 
R-2600-1 radials that had been newly fitted to Boeing’s Model 314 
flying boats, and designated the proposed aircraft as the XB-22. 
While it was still on the drawing board, Douglas engineers realized 
that despite the increase in power, the XB-22 would not meet other 
specifications, and the venture was abandoned in the design stage. 

The next option the Douglas engineers pursued was to revamp 
the B-18, which was based on the DC-2 design, by adapting the 
technology of the more contemporary DC-3 commercial transport. 
Douglas submitted their design to the Air Corps in late 1938, and 
because the proposal was not overwhelming in its concept the AAC 
agreed to a change order instead of a new contract. This Change 
Order (#2661) specified that the last 38 B-18As ordered under con- 
tract AC9977 be built and delivered as B-23s, and would retain the 
same B-18A serial numbers (s/n 39-27 through 39-64) and 
Constructor’s Numbers (c/n 2713 through 2750). Although the B- 
23 was not revolutionary, the AAC realized that it was more ad- 
vanced than the B-18A, and could be put into production ASAP in 
lieu of developing another adequate medium bomber design. To 


expedite production, the standard prototype and service test steps 


were waived, and the bombers were to be delivered as production 
B-23s. This waiver provision was exercised again a year later when 
200 Martin B-26s were ordered directly off the drawing board and 
put into production. This decision was to prove detrimental, as the 
Marauders could have benefited from a XB-26 version, as they were 
too revolutionary and flawed, and the fledgling pilots found them 
too “hot,” which resulted in numerous training accidents. 

The B-23 received its name Dragon by default. North Ameri- 
can Aviation had developed the NA-21 in 1936 as a late entry into 
the March 1937 bomber competition, but the bomber encountered 
problems with tail buffeting and high engine temperatures in test- 
ing. These problems were solved, but the aircraft had a price tag of 
$122,600, as compared to the B-18’s $64,000, which was already 
under production contract. The NA-21 was returned to North Ameri- 
can for further testing. In 1939 the AAC purchased the NA-21 from 
NAA for $550,000 to further develop it as the redesignated NA-39, 
with the intent to purchase five additional production B-21 bomb- 
ers. Soon the AAC decided not to continue the project, and the name 
Dragon intended for the B-21 was assigned to the B-23. 

In operational service the B-23 was to have a crew of six: pi- 
lot, bombardier/nose gunner, navigator, radio operator, camera op- 
erator, and tail gunner. (Note: during the 1930s the bombardier was 
referred to as the “bomber.”) The inclusion of the cameraman pro- 


jected the use of the B-23 as a long-range photo-reconnaissance 


aircraft in addition to its bombing role. In what seemed like a de- 
parture from the norm the co-pilot was eliminated, and only a single 
seat and one set of controls was located at the pilot’s position. The 
pilot sat at the normal left station, and the co-pilot’s position was 
replaced by an opening into the nose/bombardier’s station. 

The B-23 encountered no production problems, as the way had 
been paved by the use of B-18A lines and stock DC-3 parts. Just 
eight months after the change order contract approval, the first flight 
took place at Clover Field, Santa Monica, on 27 July 1939. Com- 
paratively, the B-26 was authorized in September 1939, and did not 
fly until 25 November 1940, and then spent many months surmount- 
ing its many teething problems before being assigned to squadron 
service. Promptness was imperative in the B-23 program, and the 
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Cl ver Field on 27 Ji Ily 939. (Do 


transparent nose section of the first bomber 39-27 was not ready at 
the time of the scheduled flight testing. The Douglas engineers 
quickly designed and fabricated a basic nose cone of hammered 
sheet aluminum that approximated the specified nose cone. How- 
ever, reports are erroneous that 39-27 was delivered with an un- 
glazed nose, because contemporary tactical thought was that the 
more powerful Wright R-2600 engines would give the streamlined 
bomber a top speed high enough to make frontal fighter attacks less 
probable, and the need for a forward turret unnecessary. Later pro- 
duction models were equipped with a glazed nose lodging the 
bombardier’s station and a .30 caliber machine gun. 

The first B-23 (39-27) came off the production line in July 
1939, and was a significant improvement over the B-18A. Although 
the dimensions were similar (weight: 19,089 pounds empty/26,500 
pounds loaded/32,400 pounds maximum (combat); length: 58 feet, 
4.75 inches; height: 18 feet, 5.5 inches; wingspan: 92 feet; and wing 
area: 993 square feet), the portly fuselage of the B-18A was stream- 
lined, and was even more slender than the DC-3, and the more sub- 
stantial wings of the DC-3 were incorporated. The nose of the B-23 
was very short compared to other bombers of the time, but its most 
conspicuous feature was the large tail fin and rudder, that was re- 


garded as being sizeable by existing bomber standards. The em- 
pennage was integral to the fuselage to accommodate a tail gun 
position. The 1,600hp Wright R-2600 air cooled radial engines that 
were planned to power the XB-22 were to be used initially. This 
engine was 1,600hp rated for take off and 1,275hp rated at 12,000 
feet, yielded a maximum speed of 282mph at 12,000 feet, and a 
cruising speed of 210mph, which was 66mph faster than the B-18, 
and only 5mph slower than the YB-17. However, the B-23 was 
much slower compared to its proposed medium bomber rivals: the 
B-25 at 315mph and B-26 at 310mph. Its rate of climb was 10,000 
feet in 6.75 minutes, and it had a service ceiling of 31,600 feet (vs. 
YB-17: 35,000 feet). It had a normal range of 1,400 miles with 
4,000 pounds of bombs, and a maximum range of 2,750 miles (one 
way, no bombs). 


Description 
Fuselage 
The fuselage was of a semi-monocoque construction divided into 
five main compartments (fore to aft): nose compartment, pilot’s 
compartment, bomb bay, main compartment, and tail compartment. 


Nose Compartment 

The nose compartment was also called the bombardier’s, or front 
gunner’s compartment. It was a removable window paneled unit 
with seven windows, including three on the left hand side, three on 
the right hand side, and one upper center. The passageway on the 
starboard side also had a window. Entrance to the compartment 
was from the pilot’s compartment through a doorway located on 
the right hand side of the bulkhead at Station 120. 


Pilot’s Compartment 

The pilot’s compartment was located between fuselage Stations 120 
and 270.5, and provided seats for the pilot, navigator, and radio 
operator. There was a molded window panel installed in the upper 
surface, a V-type windshield of stationary panels, a left and right 
hand sliding window, and a left and right hand stationary window 
aft of the sliding windows. The entrance door was located immedi- 


y 1 final checkout at the Santa 
Monica plant. The B-23 encountered no production 


problems, as the way had been paved by the use of 
B-18 lines and stock DC-3 parts. (Doug 
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n what seemed like a departure from the norm the co-pilot was eliminated, 
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ind only a single seat and one set of controls was located at the pilot's 


osition. The pilot sat at the normal left station, and the co-pilot's positior 


station. (USAF) 


vas replaced by an opening into the nose/bombardier's 


ately aft of the window on the left hand side of the fuselage. An 
observation hatch was installed in the upper surface of the com- 
partment aft of the pilot’s overhead window. Two windows were 
provided in the left hand side of the fuselage adjacent to the 
navigator’s and radio operator’s seats. Another window was located 
on the right wall of the fuselage over the radio equipment table. 


Bomb Bay Compartment 

rhis compartment was located between the pilot’s compartment 
and the main compartment, and extended from Station 270.5 and 
380.25. Hydraulically operated bomb doors were provided, and 
formed the lower part of the fuselage when closed. Passage through 
the bomb bay could not be made when a full bomb load or partial 
bomb load, or a bomb bay fuel tank were carried on both racks. 
When no bombs, a partial bomb load, or a bomb bay fuel tank were 
carried only on the left hand rack, then a catwalk could be installed 
for passage. 

Main Compartment 

Chis compartment was located between Stations 380.25 and 513.5, 
and was sometimes referred to as the cameraman’s, or center 


his photo of the B-23 shows its wing to be similar to the 

-| 8's, but the length of each nacelle was lengthened and 
g ; 

»xtended downward, while the fuselage tail accommodates 


\e revolutionary turret. (USAF) 


gunner’s compartment. Two .30 caliber machine guns were installed 
in this compartment, and are described elsewhere. Provisions were 
made to mount camera equipment on the left hand side of the com- 
partment immediately aft of Station 380.2 bulkhead. Two windows 
were installed for the cameraman: one located at the left hand side 
of the fuselage, and the other located beneath the hinged floor panel 
at the right of the camera installation. The floor gunner was pro- 
vided with two window hatches: one located in the lower part of 
the compartment entrance door, and the other in the right hand side 
of the fuselage. The waist gunner had three sliding glass window 
hatches, with the upper sliding forward, and the left and right slid- 
ing aft. 


Tail Compartment 

The tail compartment was located aft of Stations 513.5, and termi- 
nated into the tail cone, where a .50 caliber machine gun was 
mounted (to be described later). The tail cone was detachable from 
the main fuselage at Station 662.375. 


Wing 
The B-23 wing was full cantilever, of monocoque stressed skin 
construction. It consisted of a center section with engine nacelle 
attached, and a left and right tapered outer panel. The wing was 
attached to the fuselage at the center section by eight main vertical 
fittings. Each outer panel was attached to the center section by fit- 
tings at each spar and skin attaching angles. A rib was placed be- 
tween the center and outer panel to transfer the stresses evenly. 

The wing center section was made up of a front section, left 
and right hand trailing sections, and left and right engines nacelles. 
The nacelles extended the full chord of the wing on the upper sur- 
face, and approximately to the wing flap hinge on the lower sur- 
face. The length of each nacelle was lengthened and extended down- 
ward to allow the landing gear, whose lower half of the retracted 
wheels were exposed on the DC-3 and B-18, to now be completely 
enclosed under large clamshell doors. The center section also in- 
corporated the wing flap, extending outward from the wing fillets 
to the outer wing joints. The flaps were attached to the wing trail- 
ing sections by piano-type hinges. 

The outer wing panel was made up of a detachable wing tip, a 
main section, and an inboard trailing section. The trailing section 
extended outward from the wing joint to the aileron, and was at- 


tached to the main section at the rear spar. Each outer wing panel 
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incorporated a wing flap and aileron. The wing flap extended from 
the wing joint outward to the aileron, and was attached to the trail- 
ing section by a piano-type hinge. The hydraulically actuated, all- 
metal wing flaps were of the split trailing edge type. The aileron 
was hinged to the outer panel at six places, and moved on sealed 
lubricated bearings. The ailerons were a fabric-covered metal frame, 
with the right aileron equipped with a controllable trim tab. Each 
outer panel incorporated three watertight flotation compartments 
that were formed between the front and center spars, and between 
the center and rear spars, respectively. 


Empennage 

Because of the tail turret, the vertical stabilizer of the B-23 was 
taller than the B-18. When the bombers were parked the B-23 tail 
extended to 18.4 feet, while the B-18 extended to 15.4 feet. The all- 
metal horizontal and vertical stabilizers were of a multi-cellular 
construction, and attached in fixed alignment to the fuselage. The 
horizontal stabilizer consisted of two halves bolted together at the 
fuselage centerline. The rudders and elevators were a fabric-cov- 


"é 


The clam shell doors and increased diameter of the engine nacelle allowed 


the landing gear and tires to retract fully into the nacelle. (Pima) 


ered metal frame, and were statically and aerodynamically balanced. 
The rudder was hinged to the vertical stabilizer at three places, and 
was equipped with a controllable trim tab hinged at three places. 
The elevators were hinged to the horizontal stabilizer at three places, 
and each elevator was equipped with a controllable trim tab hinged 
at three places. 


Landing Gear 

As discussed previously, each nacelle was lengthened and extended 
downward to allow the landing gear, whose lower half of the re- 
tracted wheels were exposed on the B-18, to now be completely 


enclosed under large clamshell doors. Landing gear consisted of 


two independent, hydraulically operated units that retracted into 
the nacelles. Doors, operated by linkage attached to the landing 
gear rear brace strut, completely enclosed the landing gear when 
retracted. The doors were attached to the nacelles by piano-type 
hinges. A safety latch locked the gear in the down position. A green 
signal light indicated that the gear was down and latched in place. 
A horn also would sound if the engines were throttled when the 
gear was not in the safe landing position. The gear was equipped 
with 45x20.00-18 wheels and eight-ply smooth contour tires, with 
two 14 inch x 4 inch duo-servo, hydraulically actuated brakes per 
wheel. A parking brake was provided for extended parking. Two 
air-oil shock absorber struts were solidly clamped at their piston 
ends to the axle of each wheel, and were interconnected at their 
upper cylinder ends by rigid trusses. A hydraulically operated strut 
was attached near the center of a rotating truss so that, when the 
strut was retracted, it rotated the upper truss forward and upward 
into the nacelle in an arc. 

The tail wheel was full swiveling, hydraulically retracted, and 
fully enclosed by doors. Tail wheel extension, retraction, and latch- 
ing were simultaneous with the operation of the main landing gear. 
A control was provided for locking the tail wheel in trailing posi- 
tion for take off and landing. A 22x9.00-6 tail wheel and eight-ply, 
smooth contour tire were used. 


Surface Controls 

A conventional control column and wheel was provided for con- 
trolling the movement of the elevators and ailerons. The control 
column was constructed of aluminum alloy tubing and castings, 
with the exception of the torque tube. The rudder movement was 
controlled by conventional rudder pedal operation, and the pedals 
were adjustable fore and aft. The wheel brakes were operated from 
the rudder pedals by toe pressure on the pedal foot rests. The rud- 
der tab control was operated by a rod and cable drum assembly 
located in the leading edge of the rudder, and was controlled by a 
crank on the pilot’s control pedestal. The elevator movement was 
controlled by conventional fore and aft movement of the control 
column. The elevator tab control was operated by a rod and cable 
assembly located on the main torque tube of each elevator. Tab 
movement was controlled by a wheel installed on the pilot’s con- 
trol pedestal. Aileron movement was controlled by rotation of the 
wheel on the control column. Only the right hand aileron was 
equipped with a trim tab, which was operated by a crank on the 
control pedestal. The wing flaps were operated by a hydraulic strut 
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installed in each wing center panel flap enclosure. Push-pull rods, 
mounted in rollers, were attached to each end of the strut piston 
shaft. When the push-pull rods moved inboard the flaps lowered, 
and when they moved outboard, the flaps raised. 


Engine 

The R-2600 Cyclone 14 was Wright’s first successful two row, air- 
cooled radial engine, having two rows of seven cylinders each, and 
producing 1,600hp and 2,400rpms. The cylinder design used two 
pushrod actuated valves per cylinder in a hemispherical combus- 
tion chamber, and was based on Wright’s R-1820 engine, which 
was used in the B-18s. The early cylinder barrels had machined 
integral cooling fins, while later dash numbers had Wright’s pat- 
ented “W” design, which was comprised of an aluminum muff 
swaged onto the barrel. The R-2600 was introduced in 1937 and 
used by Boeing on the Pan American Clipper, and was a proven 
engine by the time the war started. The Douglas XB-22 was a pro- 
posed B-18 airframe mounting 1,600hp Wright R-2600-1 engines, 
but none of these aircraft were built. When the B-23 was planned, it 
was to mount the Wright R-2600-1, but this engine was replaced by 
the Wright R-2600-3, which also was being installed in the Dou- 
glas A-20A (as well as the Navy BD-1 derivative and the A-20E). 
The major difference between the two dash numbers were that the 
-| was equipped with a single stage, single speed Wright super- 
charger, while the -3 had a two stage Wright supercharger and a 
different propeller shaft reduction gear ratio. After superchargers 
were installed in the B-23s and A-20s they were deleted from all 
subsequent A-20 models, as these medium attack bombers were to 
fly their missions at low to medium altitudes, where a supercharger 
would have no advantage. Only 164 of the -3s were built, and they 
were replaced in numbers by the higher compression ratio R-2600- 
11 in February 1940. 


Propellers 

The 13 feet, 6 inch diameter Hamilton-Standard Hydromatic Quick 
Feathering propellers were supplied by generators that gave con- 
stant speed and feathering control. (See B-18 propellers) 


he B-18's Wright R-2600-| engines were re- 
laced by the Wright R-2600-3 that spun the 
Hamilton-Standard Hydromatic Quick Feather 
ng propellers. (USAF) 


Oil System 

Oil was contained in two tanks, one mounted in each nacelle. Each 
tank carried 33 gallons, and was provided with a level cock at the 
minimum oil quantity level of 20.5 gallons. Oil dilution apparatus 
for winter starting was provided. Oil pressure and temperature 
gauges were located on the lower right hand corner of the pilot’s 
instrument panel. Oil temperature controls were provided to regu- 
late the hydraulically operated oil cooler flaps. Control handle move- 
ment was synchronized with the movement of the oil cooler flaps, 
which could be set in any position between full open and full closed. 


Fuel System 

Fuel was carried in four wing center section tanks that were not 
self-sealing. The two forward tanks contained 229 gallons each, 
and the two rear tanks 215 gallon each. A jettisonable 420 gallon 
bomb bay tank could be carried to give the bomber a total fuel 
capacity of 1,290 gallons. In normal operation, each engine had its 
individual fuel system. The left wing tanks were used to supply 
fuel to the left hand engine, and the right hand tanks supplied fuel 
to the right hand engine, but any tank could be used to supply fuel 
to either or both engines. A fuel pump was mounted on the right 
hand side of each engine. Fuel pressure gauges and warning lights 
were located on the lower right hand corner of the pilot’s instru- 
ment panel, and would light when the pressure dropped below 12 
pounds (normal was 14 pounds). There was a fuel quantity gauge 
and selector switch (one for each of the five tanks) located on the 
instrument panel. Two manually operated wobble pumps were in- 
stalled. 


Hydraulic system 

Two engine-driven oil pumps, one mounted on each engine, sup- 
plied pressure to the hydraulic system, which normally operated at 
a pressure of between 775 and 825 pounds. The 12 gallon system 
was of the pressure tank type, and incorporated a hand pump for 
auxiliary use to supply pressure to any of the units deriving their 
source of power from the engine-driven pumps. The following were 
hydraulically operated: main landing gear and tail gear, brakes, wing 


flaps, bomb doors, cowl flaps, and oil cooler flaps. 
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Electrical System 

The single wire 12 volt grounded system was used, except where 
instrument deflection could occur. Two type D-6, 68 ampere bat- 
teries were installed in the left nacelle. Battery charging was by 
either or both generators, and was controlled by the generator main 
line switches. The generator control panel was installed on the bulk- 
head aft of the radio operator’s seat. The pilot’s electrical panel was 
located at the left of the instrument panel, and the bombardier’s 
electrical panel was located on the right side of the nose compart- 
ment. 


Crew Comfort and Safety 

The pilot’s seat was adjustable vertically. The navigator’s and radio 
operator’s seats were provided with 90 degree rotation. A jump seat 
was provided, and folded upward against the bulkhead on which it 
was mounted. A removable seat was provided for the cameraman, 
and when not in use it was stowed just aft of the camera support 
tube on the left hand side, where it was retained by an elastic cord. 

The nose and pilot’s compartments were soundproofed. There 
was no armor at the various crew stations. A glare curtain was pro- 
vided for night flying, and was attached to the fuselage above the 
pilot’s seat. A personal baggage rack was provided, and was in- 
stalled on a bomb rack. 

The oxygen for the pilot, bombardier, radio operator, naviga- 
tor, and cameraman was supplied from four individual E-1 cylin- 
ders and Type A-6 regulators, while the tail and waist gunners were 
supplied from separate E-1 cylinders and A-6 regulators. 

There were two thermos bottles supplied for drinking water. 
One was installed on the left hand side of the pilot’s compartment, 
with a cup dispenser installed on the left hand side of the bulkhead, 
and the other was mounted on the forward bulkhead of the main 
compartment, with the cup dispenser just below it. A relief tube 
was provided in the pilot’s compartment and in the tail compart- 
ment, while a toilet was provided on the right hand side of the tail 
compartment. 

Alarm bells were located in the bombardier’s compartment, 
the main compartment, and the tail compartment. The life raft con- 
tainer was installed on the left nacelle for stowing a Type A-2 life 
raft. A Type A-12 CO, fire extinguisher system was installed with 
perforated outlets in each engine section and nacelle. Two Type A- 
2 hand-held extinguishers were provided: one located in the pilot’s 
compartment, and the other in the main compartment. 

The heating system was the steam heated air type. The right 
hand engine exhaust collector incorporated a boiler where water 
was converted into steam by the heat of exhaust gases. The steam 
was passed into a radiator, where it heated air brought in from the 
outside. The heated air was then circulated through ducts to outlets 
in various compartments in the airplane. A desired interior tem- 
perature could be obtained by regulating the mixture of heated air 
and air at outside temperature. Outside air could be circulated 
through the system in variable amounts. Two outlets were provided 
for defrosting the pilot’s windshield. 

For water ditching, three watertight compartments were located 
within each wing outer panel, and one below the bombardier’s floor. 
A vent and purge line extended from each wing compartment to the 


interior of the bomb bay; the two lines from the fuselage compart- 
ment followed along the bulkhead that formed the rear boundary of 
the watertight compartment. The purge lines were provided with 
fittings for a bilge pump and corks for plugging the upper outlets. 


Communications System consisted of: 
Command Set: SCR-AJ-183 

Liaison Set: SCR-187-A 

Radio Compass: SCR-242-B 

Marker Beacon Receptor: RC-20-A 
Interphone: RC-15A 


Photographic Equipment 

Provisions were made for Type T-3A, or Type K-3B, or Type K-7C 
camera installation, with a Type A-2 Vertical View Finder installed 
immediately aft of the camera. The camera mounting apparatus was 
located in the main compartment corner formed by the forward 
bulkhead and the left hand fuselage wall. There was a removable 
door in the fuselage below the camera. 


Bombing Equipment 

The bomb bay was located aft of the pilot’s compartment, and the 
hydraulic doors formed part of the fuselage when closed. Bomb 
racks on each side of the bomb bay incorporated six stations for 
carrying variations of bomb loads. The B-23 was designed to carry 
a useful load of one 2,000 pound bomb, two 1,100 pound bombs, 
four 600 pound bombs, six 300 pound bombs, or twelve 100 pound 
bombs. The bomb hoisting mechanism was located on the forward 
bulkhead of the main compartment, and operated a crane mecha- 
nism in the bomb bay. 


The nose compartment was also called the bombardier's, or front gunner’s 
compartment. It was a removable cone/window paneled with the seven 
windows. The small round window was the opening for the .30 caliber ma- 
chine gun. The Norden bombsight is covered by canvas bag. (USAF) 
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The bombardier’s station contained the equipment necessary 
for bombing operations. Bombs could be released by means of an 
electrical contact automatically closed within the bombsight, a 
momentary contact switch (firing key) operated in conjunction with 
a two-way switch on the bombardier’s electrical panel, a Type A-1 
Interval Control Unit, which was also controlled by the two-way 
switch, and a bomb door salvo lever. An emergency bomb salvo 
release was provided for the pilot. An electrical and mechanical 
safety locking device was incorporated with the bomb release sys- 
tem to prevent the release of bombs before the bomb bay doors 
were opened. 


Armament 

The defensive armament of the B-23 was considered to be unsatis- 
factory, as the bomber’s defense was based on the Air Corp’s in- 
flexible dedication to outdated military thinking that was no longer 
valid once the European war began in September 1939. 

After the first production model B-23, the succeeding models 
were equipped with a glazed nose lodging the bombardier’s station 
and a .30 caliber ball and socket mounted M-2 machine gun with 
six 100 round ammunition boxes. The gun had a 55 degree conical 
angle of fire. 

Besides the single .30 caliber machine gun in the nose, there 
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were two more .30 caliber machine guns in the mid-fuselage, each 
supplied with 600 rounds of ammunition in six 100 round boxes 
located at the aft bulkhead. One gun was located on a swivel mount 
fixed to the aft fuselage bulkhead, and could be fired through two 
sliding side windows, or through a sliding roof window in an ar- 
rangement that expected one gunner to cover three different areas. 
When aimed through the upper window, the gun had a 110 degree 
angle of fire left to right, and a fore and aft angle of fire of 140 
degrees. Through the side windows it had a 115 degree up and down 
angle of fire and 140 degrees fore and aft. 

Defense against an attack from below was provided by a .30 
caliber machine gun firing through the ventral floor hatch with an 
80 degree conical angle of fire. The gun was sited in the floor in- 
board of the entrance door of the main compartment. This gun was 
mounted in a ring that rotated 360 degrees, and could be tilted to 
allow a greater rearward angle of fire. The ring was mounted on 
steel trunnions that had a galvanic reaction with the aluminum floor, 
and after a while the corroded mount would tear out of the floor. 
Fhe gun was supplied with 600 rounds of ammunition in six 100 
round boxes located on the right hand side of the compartment, and 
just forward of the gun ring. 

But the chief military development of the B-23 lay in the first 
glazed tail gunner’s position installed on an operational American 
bomber. The B-17 was not equipped with its tail twin .5Os until the 
E model in September 1941, and the Douglas XB-19 ordered in 
1937 was designed with a tail turret, but this aircraft did not fly 
until mid-1941. The position contained a single .50 caliber M-2 
machine gun with 99 rounds in three 33 round boxes, and a fixed 
telescopic sight mounted about 13 inches above the gun. The glazed 
portion of the tail cone aft of Station 713 opened into two clamshell 
like halves to permit machine gun movement. The left hand side 
window had a release mechanism, and could be used as an emer- 
gency exit by the tail gunner. The sight incorporated a movable 
reticle coordinated with the gun by cables, pulleys, and gears. The 
sight had a wide angle field of view, and the crosshair that appeared 
in the field of view automatically moved with the gun, so as to 


show at all times at what field the gun was aimed. The long bar of 


the crosshair pattern indicated a short range (200 yards), and the 
short bar corresponded to the trajectory drop at 600 yards. The width 
of the bars corresponded to the appearance of 37 feet of span at 
those distances. The objective lens of the sight was protected by a 
glass cover and shutter. This defensive position was primitive, as 
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the gunner laid in a prone position with his feet forward, and before 
he could manually traverse the gun he had to open the transparent 
framework doors that enclosed the gun, which pointed directly to 
the rear during normal flight. The gun had a relatively narrow cone 
of fire at 40 degrees, but for a fast bomber it did not have to be very 
wide as, except for diving attacks, contemporary fighter attacks were 
from dead astern, where the field of fire did not have to be very 
wide. Also, the tail gun was the first .50 caliber machine gun used 
defensively on an American bomber, and at the time the B-23’s .50 
caliber gun far outranged the smaller bore, albeit more numerous 
guns of would-be foreign enemies. Type H-2 gun cameras were 
used on each of the four machine guns. 


B-23 Acceptance and Unit Assignment 

After several Douglas factory proving flights, the first two B-23s 
(39-27 and 39-28) were accepted by the ACC, and sent to the Air 
Materiel Command, which evaluated the aircraft at Wright Field, 
where they remained throughout their careers. Several individual 
aircraft were initially sent to various non-tactical units, such as the 
Service Test Center and the Mechanics School at Chanute Field, 
IL, and for photo-reconnaissance evaluation at Lowrey Field, CO, 
while Douglas retained several examples for continued develop- 
ment. The last B-23 rolled off the production line in September 
1940. 

The first B-23s entered operational service when four were 
sent to the 89RS at March Field, CA, but soon the squadron moved 
to McChord Field, Tacoma, WA. The next production B-23s were 
delivered between February and September 1940, replacing the 
Northrop A-17 attack bombers of the 34", 37", and 95" Bomb Squad- 
rons of the 17BG(M), based at March Field, Riverside, CA. But the 
B-23s never completely equipped these squadrons, instead mixing 
with B-18s. The 95BS received its B-23s after the 17BG moved to 
McChord in June 1940. The 34BS received their B-23s at March 
Field before moving to McChord, where it remained until moving 
to Pendleton, OR, in June 1941, and then to Portland, OR, in De- 
cember. This unit was then transferred to the East without their B- 
23s. The 37BS was stationed at Barksdale, LA, when it received its 
B-23s and relocated to Lowrey Field in July 1940, and then to 
Pendleton, OR, in June 1940. In late 1941 the 17BG’s B-23s were 
replaced by B-25s, with the 34BS receiving the first of the type. 
The Dragons were transferred to the 12BG at McChord Field, WA, 
and then to the 13BG at Orlando. The operational B-23s displayed 
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McChord AFB, Tacoma, WA, was a major base for B-23s. Members of the 12BG pose for a group photo in front of a B-23. (Pima) 


such a notable improvement in performance and payload compared 
to the B-18A that 125 B-23As were ordered, but were then can- 
celled before production, as reality overcame enthusiasm. How- 
ever, two B-23s (39-27 and 39-28) did become B-23As, as it was 
AAC practice to assign a series letter to production aircraft that 
were consigned to test programs. These test aircraft were exempt 
from Time Compliance Technical Orders or Change Orders, which 
could hold up production aircraft, and thus the test program would 
not be delayed. But the initial B-23A enthusiasm soon wore off, as 
it became apparent that any B-23 as a medium bombardment air- 
craft was, in truth, a transport modified to a bomber, like the B-18. 
It was plainly mediocre to the four engine B-17E, which was con- 
sidered the first combat model of the Flying Fortress. As a medium 
bomber contender the Dragon was also slower, and was less heavily 
armed than the twin engine North American B-25 Mitchell and the 
Martin B-26 Marauder, which were entering production. 

After Pearl Harbor the B-23s were transferred to the 12", 17", 
and 47" BGs, and the 89RS at McChord Field, WA. A few B-23s 
were used to patrol off the Pacific Coast to search for a possible 
Japanese carrier task force, and when that threat subsided they 
looked for Japanese submarines. After this anxious time the B-23 
was left in operational limbo, and like the B-18 tried to find a role, 
being relegated mainly to transport, training, and a few were used 
for testing and experimental roles. 


The B-23 Takes on the B-25 and B-26 in the Air Corps 1939 
Proposal for a Medium Bomber 

Toward the end of the 1930s, it became evident that America would 
eventually be at war, and that new designs were needed to match 
those of the Luftwaffe, as reported by Charles Lindbergh. On 11 
March 1939 the Air Corps issued AC 39-640, calling for a new 
medium bomber with a crew of five that would have a maximum 
speed in excess of 300mph, with 350mph desired, carrying a bomb 
load of 3,000Ibs over 2,000 miles, and was to be armed with four 
.30 caliber machine guns. It was to operate at altitudes between 


8,000 and 14,000ft with a service ceiling of 20,000ft; primarily to 
support ground units, but also to be able to operate in a tactical role. 
The engine specifications called for the P&W R-2800, the Wright 
R-2600, or the new Wright R-3350. The bidding companies could 
submit any number of proposals, offering design options, mainly 
engine/propeller combinations, but also airframe, armament, and 
other redesigns. This procedure offered the Air Corps an a la carte 
selection of designs while saving the company the cost of building 
a prototype that was expensive and, more important, with war loom- 
ing, time consuming, and usually required extensive modifications. 
The prize was an order for 385 aircraft. Seven companies submit- 
ted designs. Consolidated, Vought-Sikorsky, and Burnelli submit- 
ted bids, but quickly dropped out of the contest. Martin (Model 
179), North American Aviation (NA-62), and the Stearman (XA- 
21) joined the Douglas B-23 as the only companies to remain in 
contention to meet the 10 September deadline. 


The Contenders 

Martin Model 179 (Future B-26) 

The Martin Company was stunned when its Model 167 was not 
chosen by the Air Corps for production, but the French order for 
115 aircraft in January 1939 allowed the company to enter the high 
speed medium bomber competition with a new design. To reach 
the desired high speeds the Martin engineering team, led by the 26 
year old U.S. Naval Academy graduate Peyton Magruder, was en- 
couraged to incorporate as many advanced design elements as pos- 
sible, and to forfeit performance where necessary. Martin submit- 
ted their bid on 5 July 1939—the Model 179, which consisted of 15 
different proposals varying mainly in engine type and supercharger 
arrangement. Five of the arrangements proposed the Wright R-2600, 
six the P&W R-2800, and four the Wright R-3350, which was only 
in the early development stage. Four of the engine proposals were 
based on a wing area of 650sqft. The winning proposal would be 
the Martin Proposal No. 6, which required the P&W R-2800 with a 
one-stage, two-speed supercharger and 600sqft wing. The P& W R- 
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2800-5 Double Wasp air-cooled radials fitted with two-speed me- 
chanical superchargers and the 13.5ft four-bladed Curtis electric 
propeller fitted with spinners and root cuffs for engine cooling were 
introduced to U.S. service in this aircraft. These engines gave the 
aircraft a maximum speed of 315mph at 15,000ft, a cruising speed 
of 265mph, a service ceiling of 25,000ft, and its combat range was 
to be 1,000 miles at 265mph carrying a 3,000lb bomb load. How- 
ever, the R-2800 were not fully developed, and were on the test 
stands at the time. 

The bomber was very aesthetic, with a clean, low drag, cigar 
shaped monocoque fuselage that was circular in cross section, and 
supported by a hydraulic tricycle landing gear. The Model 179 
measured 56ft long, 19.83ft high, and weighed 21,375lbs empty 
and 32,025 loaded. The original design mounted the fashionable 
twin tail, but wind tunnel tests demonstrated that the single tail would 
be more successful, both aerodynamically and defensively, as it 
gave the gunners a better field of fire. The horizontal tailplane was 
the first with a marked dihedral (8 degrees). The wings were un- 
usual, in that they carried no fillets, and were only of 65ft span and 
602sqft, which gave the aircraft a very high wing loading of 511bs/ 
sqft. Since speed was the major design concern, and the ACC made 
no stipulations concerning wing loading, Magruder designed the 
small wings with high loading that gave high speed, but also high 
landing speeds (130mph), and required long take off and landing 
distances. The aircraft was called the “Baltimore Whore,” because 
its small wings gave it no visible means of support. The bomber 
was regarded as a “hot” aircraft, and gained a reputation as being 
dangerous to fly, so much so that aircrews did not wish to be as- 
signed to the B-26 “widow maker.” The bomber required more in- 
tensive training, and once mastered, the B-26 became an outstand- 
ing medium that had the lowest operational loss rate of all Ameri- 
can bombers. 

The small, shoulder-mounted wings left room in the center fu- 
selage for a large bomb load; Magruder actually measured the bomb 
bay of a B-17 at Wright Field, and then duplicated it in the Model 
179, while adding a second smaller tandem bomb bay aft. The for- 
ward bay doors folded in half when opening, while the aft doors 
were the standard hinged type. Two 2,000I1b bombs could be car- 
ried in the forward bay, and a total bomb load of 5,800Ibs could be 


accommodated. For a time the B-26 would be able to carry a larger 


bomb load than the B-17 model of the time. 

Its armament was a .30 caliber ball-joint mounted in the nose 
operated manually by the bombardier, and another .50 caliber in 
the pointed tail cone, operated manually by a sitting gunner. There 
was another .30 caliber flexible gun installed in a manually oper- 
ated tunnel opening in the floor of the rear fuselage. The original 
design called for four flexible .30 machine guns, but the Model 179 
was the first aircraft to carry a power operated turret. Martin de- 


signed the electric 25CE power turret mounting twin .50 caliber 


machine guns located behind the bomb bay just forward of the tail. 

These turrets were also used later on the B-25, B-17, and B-24. 
Magruder designed an innovative bomber that could be easily 

mass manufactured. To facilitate manufacture, innovations included: 


the use of high strength, lightweight plastic materials in place of 


metal; spot welding; large alloy castings; and large aluminum 


forgings instead of riveted parts. Magruder had Martin purchase 
stretch presses used in automobile manufacture to reduce the amount 
of drop hammer work on complex skin fairings. To enhance air 
flow, it was the first U.S. bomber to use butted seams for the skin 
covering, as opposed to the previous lapped seams. Martin utilized 
many sophisticated electrical and hydraulic systems that caused 
initial problems and complicated maintenance, but once resolved 
made the aircraft easy to fly. It was the first U.S. bomber to use 
rubber; self-sealing fuel tanks installed as regular equipment, which 
Martin had invented and developed as “Mueng Cells.” Also, it was 
the first bomber to use an all Plexiglas nose (vs. glass) and emer- 
gency air brakes. 

The bottom line of the Model 179 was that, while it appeared 
to be an excellent design on paper, it pushed contemporary engi- 
neering limits, its engine was unproven, and there were significant 
uncertainties that it could be delivered on time, as a number of major 
components required substantial time to be developed, both by 
Martin and its subcontractors. The projected cost was twice that of 
the NA-62, and equivalent to that of a four engine B-17. 


NA-62 (Future B-25) 

On the announcement of AC 39-640 Lee Atwood, NAA Chief En- 
gineer, recently named Assistant General Manager, headed the de- 
sign team for the medium bomber project that was given the com- 
pany designation NA-62. Atwood had been on the design team for 
the successful BT-9, BC-1 (AT-6 precursor), and the O-47 projects, 
but the NA-21 and NA-40 bomber projects were not contracted for 
production, and Atwood was determined to produce a successful 
medium bomber. Over the years Kindelberger and Atwood had de- 
veloped a number of precepts in developing a new design. Impor- 
tantly, before proceeding with the design, the requirements of the 
Proposal needed to be accurately understood. Using complicated 
components with a long developmental lead time were to be avoided. 
With the world aviation scene constantly changing, the Air Corps 
deemed the use of new and more powerful engines necessary, but 
these new engines needed to be available when required, and their 
predicted performance met. Before America entered the war, gov- 
ernment money was not thrown at manufacturers as it was later, 
and bidding was bidding. The proposed aircraft had to be able to be 
manufactured at a competitive price, be easy to maintain and re- 
pair, not only meet but exceed the Proposal’s requirements, and 
most importantly, be easy to fly. NAA was in a good competitive 
position in the industry, and was able to respond quickly and effi- 
ciently to the Air Corp’s Proposal. The Inglewood plant had been 
designed and built for military aircraft production, and as discussed 
earlier on the BT-9 project, Kindelberger and Atwood had pioneered 
the subassembly fabrication technique of splitting airframes. 

The NA-40B design had proven viable in testing before its 
unfortunate accident, and Atwood maintained its basic characteris- 
tics by designing a larger version, with better performance and a 
greater bomb load. The new design gave the tubby NA-40B a more 
slender look by straightening the lower fuselage profile. The fuse- 
lage was constructed of riveted formed frames, stringers, longerons, 
and skin. It was composed of four separate and removable sections: 
nose, forward, center, and aft. Access doors were located in the 
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navigator’s compartment floor, and in the aft fuselage. Another es- 
cape hatch was located in the cockpit window directly over the 
pilots. 

There was to be a crew of five: pilot, co-pilot, bombardier/ 
gunner, navigator/radio operator, and gunner. The design was 54.2ft 
long (vs. 47.8ft for the NA-40B), 16.3ft high (vs. 15ft), and had a 
wingspan of 67.5ft (vs. 66ft) with a wing area of 610sqft (vs. 
599sqft). The numerous “design add-ons” increased the weight of 
the NA-62 from an empty weight of 13,96IIbs to 17,258lbs, and 
the loaded weight increased from 19,741 lbs to 28,577Ibs. To meet 
the increased bomb load requirements (3,000 vs. 2,1 00Ibs), the raised 
tandem cockpit of the NA-40B was replaced by a side-by-side con- 
figuration, with its ceiling at the same level as the top of the main 
fuselage. The aircraft width was increased to 4.7ft, which was ad- 
equate to accommodate two side-by-side pilots and the glazed 
bombardier’s position, and provided sufficient space for the pro- 
posed bomb load. The longer nose area provided the cockpit with 
outstanding visibility, particularly downward and to the sides, which 
would later become significant, when the B-25 took on its low level 
attack role. The bombardier had to reach his position in the nose 
via a crawl tunnel under the flight deck. The navigator/radio 
operator’s station was located directly behind the flight deck. Since 
the bomber was not to be pressurized, a circular cross section was 
not necessary. 

The wing was lowered from its high shoulder position on the 
NA-40B to a new mid-fuselage position, and passage to the rear 
fuselage was through a crawl space above the bomb bay. NAA de- 
signed a moderately tapered wing of continuous dihedral. NAA 
preferred the unproven 2,000hp P&W R-2800 because of its in- 
creased power and smaller frontal area. However, the Air Corps 
preferred the established 1,700hp Wright R-2600, but it was stipu- 
lated on the ACC’s order. The nacelles covering the R-2600s were 
extended over the wing, and the main gear retracted backwards 
completely into them. 

The armament consisted of four flexible .30 caliber machine 
guns. There was a .30 in the nose that could be readily mounted on 
any one of three ball-and-socket mounts: one pointed forward, and 
one to each side. Another flexible .30 was mounted behind a 
Plexiglas hatch located in the upper rear fuselage. The third flex- 
ible .30 could fire from mounts at each waist window, and through 
a hole in the floor. There was a .50 caliber gun located in the stream- 
lined Plexiglas canopy in the extreme tail. The tail gunner had to 
lay prone behind clamshell doors that opened sideways to allow 
the traverse of the guns. The design had been pioneered on the 
Douglas B-23. The bomb load was designed to carry a varied bomb 
load to provide for its assorted missions. The bomb permutations 
varied from clusters of twelve 100lb bombs to varying quantities of 
250, 300, 500, 600, and 1,1001b bombs, or combinations of these 
types, or Just a single 2,0001b bomb. NAA worked 40 days, includ- 
ing weekends and overtime, to meet the 10 September 1939 dead- 
line, and NAA offered the Air Corps 83 design options. 


Boeing-Stearman XA-21 
A fourth (non) contender was the Stearman XA-21, developed from 
the Boeing Stearman X-100, which was an unworthy challenger in 


the previous Air Corps Proposal (AC 98-102 and Circular Proposal 
38-385) in the late December 1937 attack bomber competition, los- 
ing out to the Douglas DB-7. 


The Decision 

The AAC sent a bulletin entitled “The Method of Evaluation” to 
each bidder that described how the competing designs were to be 
evaluated and a winner selected. A number of weighted design char- 
acteristics were listed, with speed being the most important. Each 


aircraft design would receive a total numerical score, consisting of 


numerical values given to each design characteristics, with 1,000 
being the highest theoretical score. 

The Air Corps studied and evaluated each of the proposals, 
with the North American and Martin proposals being “off the draw- 
ing board,” with no XB-25s or -26s, with the Douglas and Stearman 
proposals partially being garnered from “hard copies.” The results 
were: Martin Model 179 scored 813.6 points; North American’s 
NA-62 trailed by a sizeable 140.2 points at a distant 673.4 points; 
surprisingly, the Douglas B-23 was not too far behind the NA-62 at 
610.3 points; while the Boeing-Stearman XA-21 was a non-con- 
tender at a lowly 442.7 points. Both Martin and NAA were requested 
to submit per unit cost bids. Martin quoted $7,868.15 for its Model 
179, and NAA quoted $6,397.28 for the NA-62, which was a sig- 
nificant 19% under the Martin bid. 

On 10 August the AAC ordered 201 Model 179s, designated 
as the B-26, from Martin at $15,815,000, with the contract approved 
on the 19". The Martin contract was for 201 aircraft, instead of the 
385 promised, as Martin was unable to provide that many B-26s, 
but did the $1,479.87 difference in per item bid also have an influ- 
ence on the AAC decision? The company was too committed in 
building the Model 167s as the Maryland (309 total) for the French, 
and as the more powerful Model 187 Baltimore (1,575 total) for 
the British. In addition, the company was about to go into produc- 
tion of its PBM Mariner for the Navy. On 4 September 1939, in 
anticipation of receiving the contract, Martin had begun expansion 
of its Middle River Plant in Maryland to produce the B-26. 

On 20 September 1939 the Secretary of War, Henry Stimson, 
contracted the remaining 184 medium bombers of AC 39-640 as 
the B-25 (plus one test airframe) to NAA under contract #AC- 13258 
for $11,771,000. North American began its initial shop work under 
North American General Order NA-62. The NAA engineering team 
worked on three versions of NA-62: 25 B-25s (NA-62); 40 B-25As 
(NA-62A); and 119 B-25Bs (NA-62B). 

Although it faired well against the NA-62/B-25 in the compe- 
tition, the only order it would receive was Change Order #2661 of 
late 1938, which specified that the last 38 B-18As ordered under 
contract AC9977 were to be built, and delivered as B-23s, and would 
retain the same B-18A serial numbers (s/n 39-27 through 39-64). 
The B-23 had encountered no production problems, as the way had 
been paved by the use of B-18A lines and stock DC-3 parts. Just 
eight months after the Change Order contract approval, the first B- 
23 flight took place at Clover Field, Santa Monica, on 27 July 1939, 
long before the 19 August 1940 maiden flight of the B-25, and the 
25 November 1940 first flight of the B-26. But the “ready-to-go” 
B-23 was clearly a lackluster performer, and the Air Corps wisely 
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decided to order and wait for the “off the drawing board” B-25s 
and B-26s to be developed. The 38 B-23s had to continue to try and 
find their place in the Air Corps. 


The B-23 Tries to Find a Niche 

Anti-submarine Role 

Because of its new narrow fuselage, the B-23 could not be fitted 
with MAD and radar equipment, as had the 122 rotund B-18As that 
were converted to anti-submarine B-18Bs. The 520BS(H), formed 
on 13 October 1942, and equipped with North American O-47s, 
was one of the units that was quickly transformed into an anti-sub- 
marine unit. On 29 November 1942 it was reconstituted as the 15" 
Anti-submarine Squadron, and was equipped with an assortment 
of aircraft that could be spared for patrol duty: Mitchells, Hudsons, 
and a few Dragons. The unit operated along the Atlantic Coast, 
including Langley Field, VA, and Drew Field, FL, before transfer- 
ring to Batista Field, Cuba, on 3 August 1943. It returned to the 
U.S. in October 1943. 


Glider Snatch Tests 

After the German airborne successes at Fort Eben Emael, in Hol- 
land, and the invasion of Crete, U.S. airborne tacticians saw a need 
to develop a method of retrieving flyable gliders from combat zones 
so that they could be used again. Also, the method could be used to 
snatch gliders from the factory to be transported to training bases. 
B-23 (39-28) was used in glider pick up testing at Wright Field in 
late 1942 and early 1943. 

During the tests, the ground pick up station consisted of a socket 
plate that held two 20 foot poles in the socket, and whose ends 
were spread 20 feet apart in a “V.” The poles had spring clips at 
their ends that held a long nylon loop tightly between the poles. 
The glider’s nylon tow line was held off the ground, and was at- 
tached to the loop. The pick up method was made possible by the 
newly developed nylon rope tow line that was resilient, returning 
to its original length after being stretched on the pick up, and pre- 
venting the tow aircraft’s tail from being yanked out of the fuse- 
lage. The newly developed Model 80 winch, rated at 8,000 pounds, 
was installed in the tail of the B-23, and was able to pick up a fully 
loaded XCG-4A glider. The winch used a hook at the end of a steel 
cable, and a 15 foot boom held the cable and hook, so that the open 


end of the hook could engage the nylon loop between the two poles. 
After the hook engaged the nylon line the resistance increased, and 
the steel cable was allowed to play out. As the glider began to fly 
within 200 feet and reached the speed of the tug, the brake was 
applied to the winch drum to gradually stop the cable play out. 
Then the winch motor began to reel in the steel cable onto the winch 
drum. The pick up applied great stress to the fuselage and engines, 
and the winch motor put a large load on the aircraft’s generators. 

Later the C-47, derived from the DC-3—the B-18/B-23 pre- 
cursor—became the primary glider tow and snatch vehicle. They 
were used to develop “double” snatches: picking up the first glider 
and then returning to get the second. CG-4A gliders were used in 
eight major operations during World War II, and most were so badly 
damaged that they were not suitable for pick up, but a number of 
undamaged gliders were loaded with wounded soldiers and snatched 
for evacuation to hospitals in the rear. During Varsity, the crossing 
of the Rhine River, nearly 150 reusable gliders were snatched from 
the landing ground. 


Miscellaneous Uses 
B-23 (39-28) was delivered to Emerson Electric to test various re- 
motely controlled turret arrangements, while B-23 (39-32) was de- 
livered to Pratt & Whitney on 20 August 1940 to test the 2,000hp 
R-2800-5 engines as part of the B-26 and XB-28 programs. This 
aircraft later tested various propeller applications, including two 
and four configurations, and a six-blade counter-rotating mount- 
ing. 

Five B-23s were transferred to Class 26 for use as non-flying 
instructional aircraft at mechanics school: 


(39-34) Instructional airframe 20 June 1943 
(39-40) Instructional airframe 17 September 1942 
(39-45) Instructional airframe 8 May 1942 
(39-49) Instructional airframe 26 November 1942 
(39-54) Instructional airframe 31 August 1943 
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“Smart Bomb” Testing 


In October 1941 Hap Arnold assigned a permanent detachment of 
scientists to test an assortment of unmanned controlled winged 
bombs and aerial torpedoes at Muroc Dry Lake Bombing and Gun- 


B-23 (39-28) was used in glider pick up testing 
it Wright Field in late 1942 and early 1943, as 
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nery Range, CA. B-23 (39-53) was allocated as the mother aircraft 
to carry these first “smart bombs.” The GB was essentially a 2,000 
pound bomb fitted to a winged airframe that was controlled by flight 


servo equipment directed by radio. The initial airframe testing of 


the glide bomb (GB) took place on 8-9 November 1941, when the 
B-23 released a GB at 7,000 feet over the lakebed. The GB was a 
standard 2,000 pound general purpose bomb fitted with wooden 
wings and a simple stabilizing gyro. The concept was for the GB to 
be released at the beginning of the bombing run, so that the B-23 
mother ship could stand off from enemy anti-aircraft fire while the 
GB glided, and was guided to the target. The test detachment evalu- 
ated several GB versions over two years, including simple gliders, 


to more complex versions that were radio-controlled from the mother 


ship. 

The GB testing led to the development of a TV system known 
as the SCR-549-T-1, which was based on broadcast standards where 
possible, but had to be simplified and miniaturized into the 100- 
megacycle SCR-550-T-1. The camera-transmitting unit weighed 
about 60 pounds, the monitor 20 pounds, the 14 volt battery 37 


pounds, and the receiver 40 pounds. Flight tests were conducted at 
Wright Field in early 1942, with the set installed in the Culver PQ- 


8 radio-controlled target drone, and the B-23 acting as a controller. 
The drone had a nacelle installed under the right wing to house the 
camera-transmitter, and the bomb was placed in the cockpit. The 
system encountered problems when the spinning propeller inter- 
fered with the TV camera reception, and while the 120 line picture 
resolution was satisfactory, it was not possible to identify a small 
structure at 9,000 feet. However, the tests demonstrated that air- 
borne TV bomb control was practical, but work continued to re- 
duce weight and size, resulting in the 300-megacycle SCR-550-T- 
2. In May 1943 tests on the improved set were conducted at Muroc 
Dry Lake using a GE “Bug” equipped with a ventral camera-trans- 
mitter housing out of the propeller arc. After several test flights 
being controlled through various maneuvers by the B-23 mother 
ship, the expensive Bug was put into a dive and guided by radio- 
control to a target on the ground by its TV camera. During August 
1943 the TV equipment was deemed sufficiently developed to con- 
duct an official demonstration at Muroc using a YPG-12A aircraft 
as the drone. The YRG was successfully put through its paces, and 
on the final bomb run a 500 pound was placed in the cockpit, and 
the drone was radio-controlled behind a second radio-controlled 
aircraft where it was exploded. 

During June 1943 a small number of GB-4 air frames became 
available to test the performance of an improved TV system, the 
SCR-549-T3. The servo control mechanism, radio control equip- 
ment, and television transmitter were located in the airframe body, 
while the camera was housed in a faired nacelle under the bomb. 
The T2 and T3 versions were essentially similar, except the T3 op- 
erated for technical reasons at 300 megacycles instead of 100 MC 
and, in the T3 the camera and transmitter were separate units, which 
increased the unit weight to 90 Ibs. Early tests were conducted to 
determine the satisfactory installation and function of the equip- 
ment. In August five bombs were guided by a B-23 to ground tar- 
gets, and a number of problems were found, mostly relating to in- 
terference on the monitor, resulting in very poor TV picture resolu- 
tion. Analysis of the tests showed that most of the problems could 
be traced to acoustic problems solved by sound proofing, and vi- 
bration difficulties solved by better bonding of the glued wooden 
airframe. To solve lens problems, a yellow filter was placed, and a 
heater was installed to reduce fogging. Tests and initial tactical hy- 
pothesis showed that range would have to be increased to make full 
combat use of the system. A directional antenna in the mother air- 
craft linked to a gyrostabilized antenna mount on the GB-4 increased 
the range. 


B ) illocated a m -aircraft to carry these 
fir nart bombs" in early ‘amber 1941. The GB was a 

) 000 pound general purpose bomb fitted with wooden 
W a simple stabilizing gyro. In the photo the B-23 is test 
dropping a conventional 2000 pound bomb. (USAF) 
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[ H? + | ah + NO 
B-23 #39-23 with glide bomb tracking movie cam 


era in doorway. (USAF) 


Eventually GB-1 development progressed, freeing funds and 
personnel. Slowly GB-4 difficulties were eliminated, and satisfac- 
tory television pictures were finally transmitted, allowing a pro- 
curement order for 2000 GB-4s equipped with SCR-549-T3 trans- 
mitting units to be made. In January 1944 letters of intent to con- 
tractors were issued for airframes and controls. The Signal Corps 
was instructed to procure the television guidance system. In spring 
1944 Wright Field stated that “while the bomb itself functioned 
with excellent reliability, the degree of skill required to hit a target 
with desired accuracy was evidently more than anticipated.” Addi- 
tional training of personnel was conducted, and by June 1944 de- 
velopment had progressed to a point to warrant limited operational 
testing. A glide bomb unit coded “Batty” was sent to the 8" Air 
Force in England for tactical employment of the GB-4 and GB-8 
(controlled by flares and radio only) using B-17s. The TV units 
were also used to guide war-weary B-17 and B-24 drones in the 
Castor Program. 


U-67 Transport 

At least 14 (possibly 18) B-23s were modified to the UC-67 trans- 
port and VIP role by deleting armament and bomb bays, as well as 
adding seats and windows. The “U” prefix was adopted in 1942 for 
transports carrying fewer than eight passengers, while the “C” pre- 


ATV camera was experimentally placed in the nose compartment entrance 
during the GB tests. (USAF) 


fix was reserved for more than eight passengers. Even though the 
B-23 could and did carry more than eight passengers, the UC-67 
designation remained. Later in the war several B-23s served as trans- 
ports, especially in the VIP role, without the UC-67 designation. 
Known UC-67 serials were: 39-29/-3 1/-34/-35/-39/-4 1/-43/-44/-47/ 
-54/-59/-61/-63, and -64. 

UC-67 (39-63) was assigned to 6AF HQ/HQ Squadron on 7 
October 1944, where it served until 31 January 1945, when it was 
sent to the Caribbean Defense Command-Panama Canal Depart- 
ment (CDC/PCD). It was part of Gen. George Brett’s fleet of VIP 
aircraft until 10 May 1945, when it was sent back to 6AF HQ/HQS. 
The aircraft was turned over to the RFC and sold to a private buyer 
on 26 December 1945. 


“R” For Restricted 

The B-23’s military career was brief and inconspicuous, and it was 
not based overseas, and never fired a shot in anger. In October 1942 
the B-18 and B-23 were placed on the “R,” or “Restricted” classifi- 
cation, redesignated as the RB-18 and RB-23, which meant that the 
aircraft was considered obsolete, and no longer acceptable for its 
designated role of bombardment (in 1948 the “R” prefix denoted 
Reconnaissance). 


Crashes 
Five B-23s are recorded to have crashed during the war: 


39-27: Damaged at Eglin Field, FL, 2 February 1942 

39-42: Crashed near Beaumont, CA, in October 1941 

39-43: Crashed as a UC-87 near Flomaton, AL, 26 June 1943, kill- 
ing ten 

39-55: Crashed near Washington, DC, on 22 January 1943 

39-52: Crashed near Loon Lake, ID, on 29 January 1943, all eight 
crew survived 


Post War B-23s 

It was after the war as civilian aircraft that the B-23s became more 
well known, and finally found a niche. After the war at least 23 of 
the 38 B-23s and UC- 67s survived, and were sold as surplus for 
civilian use with further modifications made. Many well known 
airlines and corporations bought the B-23s and UC-67s from the 
RFC. In 1945 the government assessed the postwar civilian pros- 
pects of a number of military aircraft in order to issue licenses. The 
B-17 was allotted a “Limited” license, and was allowed to be used 
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As was to become standard in post war passenger aircraft, dual pilot con- 
trols were added, as seen in the Pima Air & Space Museum B-23. (Author/ 
Pima) 


as non-revenue transport for carrying a company’s own personnel, 
or for non-passenger activities, such as aerial mapping or “weather 
modification,” such as rain making. The B-18s and B-23s, because 
of their Douglas airliner legacy, received “Standard” (NC) licenses, 
as they qualified for “Memo” approval that originated in 1928. 
Memo approval meant that aircraft not completely meeting the tech- 
nical requirements of a full Approved Type Certificate (ATC) could 
do business as a revenue passenger carrier. At the end of November 
1945 a number of B-18s were allowed to operate as cargo carriers 
under Memo 2-577, and a few B-23/UC-67s did charter work un- 
der Memo 2-576. It seems that no B-18, B-23, or UC-67 ever oper- 
ated as a scheduled passenger airliner. 

The UC-67s were sold at $20,000 to $25,000 each, while the 
DC-3s sold at $30,000 to $50,000, depending on their condition. 
An average cargo C-47 sold for $20,000, a recently overhauled cargo 
C-47 at $27,500, and a new cargo C-47 at $36,000. An average 
passenger C-47 sold for $25,000, a recently overhauled passenger 
C-47 at $35,000, and a new passenger C-47 at $43,500. A B-18 or 
B-23 sold at only $3,000, as opposed to $32,500 for a B-29, and 
$13,500 for a B-17 or B-24, so the more easily certified UC-67 B- 
18s and B-23s were a bargain 

The aircraft’s twin Wright R-2600s gave it high power and high 
speed, and its DC-3 heritage gave it docile handling that made it an 
ideal commercial executive transport. Military B-23s were 
reconfigured to the preference of the customer. As was to become 
standard in post war passenger aircraft, dual pilot controls were 
added, and a longer new all metal nose compartment was added. 


From Drawing Board to U-boat Hunter 


The most cost effective seating was for 12 in two compartments in 
the fuselage, along with bathroom and washroom facilities. Win- 
dows were added in appropriate positions. As long as there were 
five or less passenger seats the existing escape hatches were suffi- 
cient for licensing, but with increased seating up to 14 additional 
hatches had to be furnished to gain a license. The military Wright 
R-2600-3s had two-stage superchargers that had to be locked irre- 
versibly in the low speed position for civilian use. Some civilian 
adaptations installed the R-2600-29 engines, which had 1,700hp 
on take off, and others had two 114 gallon fuel tanks installed to the 
outboard ends of each wing panel. 

In the fall of 1945 the powerful Reconstruction Finance Cor- 
poration (RFC) was the government department charged with the 
disposal of surplus military aircraft and aircraft equipment. B-23s 
disposed of by the RFC were: 


RFC disposal on 19 February 1944: -50 

Post war disposal: 

RFC at McKellar Field: -28, -30, -31, -48, -51, -57, -59, -60, -61, - 
62, -64 

RFC at Bush Field: -35, -36, -37, -38, -41, -44, -47 

RFC at Patterson Field, GA: -32, -39, -56 

RFC at Ontario, CA: -46 

RFC at Grenler Field, NH: -58 


Corporate Purchasers 

Howard Hughes bought 39-33 (1945), 39-44 (for Hughes Tool 
1945), and 39-60 (1948), while Pan Am bought 39-30 (1945), 39- 
31 (1947), 39-57 (1945), 39-59 (1945), 39-61 (1946), 39-62 (1945), 
and 39-64 (1945). Pan Am President Juan Trippe used one as his 
personal aircraft for a number of years. Other corporate buyers in- 
cluded: Union Oil (39-37), Henry J. Kaiser (39-38), General Mo- 
tors (39-41), Garwood Industries (39-33 and 39-46), Standard Oil 
(39-63), Rexall Drug 39-47), Roscoe Turner (39-51), and Paul Mantz 
(39-36). Mantz’s B-23 was called the “Honeymoon Express,” as it 
was used to fly smitten Hollywood stars to Las Vegas for quickie 
marriages. 

In January 1947 Howard Hughes took actor Cary Grant on a 
flight in his converted B-23 from Los Angeles to New York, and on 
the return flight the aircraft disappeared. After having lost radio 
contact with the Indianapolis tower the aircraft was presumed lost, 
and the media reported Hughes and Grant missing, and possibly 
dead. But Hughes and Grant had decided to change their plans and 
fly to Mexico. To keep their plans secret Hughes bribed airport 
officials along the way, but once in Mexico they read headlines in 


Paul Mantz’ B-23 (39-36) was called the “Honeymoon 
Express,’ as it was used to fly smitten Hollywood stars 
to Las Vegas for quickie marriages. (Pima) 
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The B-23 stored at the Pima Air & Space Mu- 
seum was owned by Roscoe Turner in the mid- 
1950s. (U. of WY via Pima) 


Spanish reporting their premature deaths, and Grant called his pub- 
licist to straighten matters out. 

In 1974 the University of Washington bought a B-23 from a 
civilian source, probably Paul Mantz’s 39-36, and it was equipped 
with antennas, sensors, and observation blisters for aerological re- 
search. Professor David “Rainman” Laskin, for the Air Force Cam- 
bridge Research Laboratory, used this modified B-23 in a study to 
sample cloud particles, and flew a number of missions over the 
erupting Mount St. Helens volcano in 1980. 

By the early 1960s several ex-B-23s were operating in South 
America, and disappeared while smuggling drugs. There are four 
surviving B-23s in existence: 


39-37: Air Force Museum, Wright-Patterson AFB, OH 
39-45: Castle AFB, CA 

39-36: McChord Air Museum, WA 

39-51: Pima Air & Space Museum, AZ 


B-23 Assessed 

The B-23 proved to be ill-conceived, and its military career was 
brief and inconspicuous: it was not based overseas, and never fired 
a shot in anger. But the chief military development of the B-23 lay 
in the first glazed tail gunner’s position installed on an operational 
American bomber. The aircraft’s twin Wright R-2600s gave it high 
power and high speed, and its DC-3 heritage gave it docile han- 
dling characteristics, and ex-military B-23s were reconfigured to 
the preference of the customer to make it an ideal commercial ex- 
ecutive transport. 


The Pima Air & Space Museum B-23 in 2006 sits in a non-public area waiting for eventual restoration. (Author/Pima) 
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Obscurity and Disposition 


As the B-24 Liberator took over the B-18’s ASW role the Bolo’s 
combat responsibility concluded, and as we have seen, the majority 
of the B-18 types served in a training or transport role until the end 
of the war, with a few grounded and shipped to maintenance schools 
to be used as instructional aircraft. 


Postwar Disposition 

Once the war ended the Air Force could not utilize the obsolete B- 
18s, B-17s, and B-24s in the post war, so a small number of B-18s 
and a much larger number of B-17s and B-24s were sold by the 
War Assets Administration to be ingloriously salvaged for their alu- 
minum and other metals. But the characteristics that made the B-18 
unsuitable as a bomber made it attractive to civilian buyers, as it 
was a better aircraft than the DC-2 and DC-3, being more soundly 
constructed, and capable of carrying a larger load in its deep fuse- 
lage. Many marginal commercial operators saved money by pur- 
chasing the B-18s, which were less popular and cost less, while the 
popular C-47s continued to increase in price. Its stability in flight 
made it particularly practical as a crop sprayer and water bomber in 
fire fighting. Many B-18s were purchased for their parts, which 
were interchangeable with the DC-3/C-47. Also, the 42™ Troop 
Carrier Wing in Alaska requisitioned a number of B-18s to use their 
parts to keep their C-47s flying. 

Tracing the postwar B-18s is difficult, as the FAA sporadically 
clears out records that it deems as unimportant, and many records 
have been lost. By 31 March 1947 the FAA issued U.S. Civil Reg- 
ister to at least 38 B-18s as transports under a Category Type 2 
certificate A2-577. The last flight of a B-18 was on 26 October 
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The B-18's stability in flight made it particularly practical as a crop sprayer 
and water bomber in fire fighting. (Pima) 


1981 by s/n #37-29 (N52056) from Hawkins & Powers Aviation, 
Inc,. at Graybull, WY, to Castle Air Museum, CA. 


Existing B-18s 
Castle Air Museum, Atwater, CA, B-18 (37-29/N52056) It was used 
as a borate bomber for firefighting after WWII. 


Wright-Patterson AFB, OH, B-18A (37-469/N56847), stationed at 
Wright Field 1939-42. Restored to 38RS in 1939 scheme. 


The B-24 Liberator took over the B-18’s ASW 
role, with the Bolo's combat responsibility was 
concluded. (USAF) 


Chapter 12: Obscurity and Disposition 


McChord AFB Museum, WA, B-18A (37-505/N67947) After de- 
livery on 21 November 1938 the bomber served in the western U.S. 
with various units before being wrecked on 10 June 1942 at 
Wendover AFB, CA. Once repaired, it was sent to be converted to 
a B-18B in January 1943, but in July 1943 it was put into storage at 
Morrison Army Air Field, FL, until February 1945, when it was 
sold by the RFC to Plains Aero Service. After 20 years with PAS 
the aircraft was sold to a Mexican cooperative, and served as a fish 
transport until 1971, when it was donated to the Tucson Air Mu- 
seum, and stored at Davis-Mothan until 1983, when it was loaned 
to McChord Air Museum for restoration. 


Wings over the Rockies Aviation & Space Museum, Denver, CO, B- 
18A (39-25/N62477) 

This aircraft was the next to last B-18A built by Douglas, and was 
delivered to Chanute Field, IL, on 20 February 1940; during the 
war it served as a bombardier trainer at several bases. It then be- 
came the property of the RFC, and was sold for civilian use succes- 
sively as a cargo hauler, oil exploration surveyor, agricultural 
sprayer, Alaskan cargo hauler, and finally as a Miami to Havana 
cargo hauler, until it was seized by U.S. Customs Agents for illegal 
arms exportation. It was then stored at the Air Force Museum, 
Wright-Patterson Field, OH, and in 1988 it was disassembled and 
transferred to Lowrey Field, CO, in a Hercules C-130 transport for 
restoration by the Wings over the Rockies Museum. 


Pima Air & Space Museum, Tucson, AZ, B-18B (38-593/N66267) 
The Roberts Aircraft Company of Boise, ID, modified B-18B (38- 
593) for use as an aerial sprayer and fire bomber to operate in De- 
partment of Agriculture Area #4. Its civilian registration was 
N66267, and it was assigned the tanker code #D 18. The photo shows 
the under wing spray bar and nozzles, and the dump doors of the 
fire retardant tank installed in the bomb bay. It operated until the 
early 1970s, spraying for the spruce budworm larvae. The almost 
derelict B-18 had been abandoned at Falcon Field, in the Phoenix 
area, when Pima Air & Space Museum (PASM) first became inter- 
ested in acquiring it. Robert “Lefty” Lumpkin initiated and over- 
saw the B-18 project, with Robert Strand volunteering nearly 2,400 
hours to its restoration. 


The Roberts Aircraft Company of Boise, ID, 
modified B-18B (38-593) for use as an aerial 
sprayer and fire bomber. The photo shows the 
under wing spray bar and nozzles, and the dump 
doors of the fire retardant tank installed in the 
bomb bay, (Pima) 


Robert Strand. (Strand) 


Restoration of the Pima Air & Space Museum Douglas B-18B 
by Robert C. Strand, Restoration Team Leader (PASM) 

After it was sold as surplus at the end of WWII it was fitted with 
surplus C-47 engines. This entailed removal of the original over- 
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the-wing exhaust system, and installation of the C-47 engines, which 
had side cowling exhaust stacks. Since the original engines did not 
have cowl flaps, the replacement engines also required a cowl flap 
control system to be installed in the cockpit. We fortunately had the 
original over-the-wing exhaust stacks, and the original stainless steel 
trailing wing edge exhaust heat shields. When we reconverted the 
exhaust system we had to reconstruct the fairings that faired the 
exhaust stacks into the top surface of the wing. This was a big job 
for the Restoration crew, since the stacks are twelve feet long. 

My early restoration work was primarily in the cockpit. I de- 
cided to remove everything I could take out for repair, cleaning, 
and repainting. The instrument panel was a major project. It had 
been cut up to accommodate a small radio control panel, as well as 
other flight instruments. The panel was patched, and original in- 
struments were installed. Many of these instruments were created 
by making reproductions of the dial faces as shown in a 1942 War 
Department technical manual, since original examples were no 
longer in existence. Commercial “Press Type” saved the day. 

The cockpit was also modified so that the pilot could start the 
engines. In the original military arrangement, the co-pilot controlled 
the primer valve and the hand operated fuel wobble pump. In the 
post war civilian arrangement, the pilot had electric primer switches 
and an electric auxiliary fuel pump, which required that the origi- 
nal 12 volt electric system had to be converted to the more modern 
24 volt system. 

At one point in its civilian life the airplane sustained a bad fire 
in the lower left side of the fuselage, in what was originally the 
forward nose gunner’s position. This is where the hydraulic system 
fluid reservoir is mounted. When I started working on the airplane 
in 1994, I found that the interior insulation around this entire reser- 
voir area was soaked with hydraulic fluid. I suspect that a careless 
smoker or an electrical spark was the source of this fire. Extensive 
repairs to this area had to be made to keep the airplane flying. Keep 
in mind that these were the days before “Skydrol,” the non-flam- 
mable hydraulic fluid, came into use. 

The removal of the rudder pedals produced some interesting 
observations. I was concerned with repairing the seals around the 


Post war, the Pima B-|8B was fitted with surplus C-47 engines that entailed 
removal of the original ove-the-wing exhaust system, and installation of the 
C-47 engines, which had side cowling exhaust stacks (shown). (Strand) 


pedal mounting posts. To do this I had to remove the cockpit floor, 
and to my dismay, I discovered that the floor was secured by screws 
with nuts. These were apparently installed early in the construction 
of the airplane, because about half the securing nuts were hidden in 
blind spaces where the nuts were inaccessible. I ended up having to 
drill off most of the screw heads by crawling under the instrument 
panel. A secondary benefit of the floor removal project was the 
discovery of the original aircraft data plate. We had speculated that 
the data plate probably had been stolen when the airplane was aban- 
doned, since we had never been able to find it. It showed up as I 
was removing the left hand rudder pedals. It was factory installed 
on the lower left side of the central throttle pedestal. It now resides 
in the storage vault at PASM. I incidentally reported this to Ray 
Burger, the B-18 restorer at Castle AFB Museum, who immedi- 
ately rushed to his B-18 to make a similar discovery. 

The 1935 technology that I observed was interesting, in light 
of how things would have been done in a modern airplane. The 
control wheels in the PASM B-18 are typical of what is found in a 


Nose and engine restoration. The Plexiglas lower nose section has been installed while work is being done to fabricate the Plexiglas radar dome. The photo 
on the left shows that the engines still have the C-47 side exhaust stacks, while the overthe-wing stacks are installed on the right. (Strand) 
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The 8 December 1995 roll out ceremony of Pima’s beautifully re- 
stored B-18B in the markings of the 4" Antisubmarine Squadron. 
(Strand) 


C-47. They are a half circle around the bottom of the mounting 
hub, so that the pilots have an unobstructed view of the instrument 
panel. In the B-18, as it came from the factory, they were full circle 
wheels typical of 1930s airplanes, such as the Ford Tri-motor Trans- 
port. The airplane had a hydraulic system for operation of the land- 
ing gear and the bomb bay doors. The hydraulic lines, however, 
were bundled together in their runs with leather thongs—essen- 
tially leather shoe laces. This dampened any tendency of the lines 
to vibrate, and was certainly inexpensive. The landing gear was 
raised or lowered hydraulically. To insure that the landing gear did 
not drop precipitously, however, there was a system of seven very 
large rubber bungees attached to the top of the wheel strut to cush- 
ion the fall of the wheel from the retracted position. It was simple 
but effective for that time period. One could summarize that the 
aircraft technology incorporated shoe laces and rubber bands. 

When the B-18As were converted to B models, the 
bombardier’s position was replaced by a radar dome. Apparently, 
in 1942 there was no fiberglass technology available to manufac- 
ture the dome, and instead, the dome was made from Plexiglas. 
What we found at PASM was because Plexiglas is a thermoplastic, 
the dome would soften in the hot Arizona sun. Since the airplane 
was tied down facing the southeast, the morning sun shined on the 
black painted dome, causing it to absorb lots of heat. It then regu- 
larly began to develop a flat spot on its upper left hand side where 
the morning sun first hit, and this resulted in a slow deterioration of 
the entire dome. Ultimately we had to remove the original dome 
and manufacture one from fiberglass. 


Robert C. Strand, Team Leader, Restoration 
Pima Air and Space Museum 
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B-18 Legacy 

The pug nosed B-18 simply was not pugnacious enough when it 
went into a war whose aerial tactics had evolved and the Bolo hadn’t. 
The B-18 was ordered into production at a time when aerial tactics 
were determined by a General Staff that was dominated by infantry 
and artillery generals, who looked on the airplane as aerial artillery 
and reconnaissance to support their infantry, and as a transport for 
infantry supplies and equipment, or as an occasional VIP carrier. 

The B-18 was built using contemporary but dead end design 
specifications, and it soon showed itself to bé what it was, an “air- 
liner-bomber” that allowed little latitude for future development to 
enable it to attack distant targets with 5,000 pound bomb loads or 
more at speeds and altitudes that would enable it to defend itself 
against more contemporary fighter aircraft. Thus, the bomber would 
not measure up to the matchless four engine B-17s and B-24s, nor 
the twin engine B-25 or B-26s, and its mass production delayed the 
development and production of these superior, more modern bomb- 
ers that could have made a difference in the grim days after Pearl 
Harbor. 

But at the time of Pearl Harbor, the B-18 was the most numer- 
ous American bomber to be based overseas, and then proved itself 
to be useful as a stopgap bomber and jack of all trades until the 
more modern bombers, whose development it interrupted, could 
become operational. However, as a stopgap the Bolo did leave an 
important legacy. At a time when the B-17 and B-24 could not be 
spared the B-18 was available in numbers, and played a significant 
role in America’s early anti-submarine operations, first off the 
American coast, and later in the Caribbean, where the U-Boats were 
ravaging merchantmen carrying vital oil and bauxite cargoes. 
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Appendix A: 
B-18, B-18A, B-18B in 
Air Forces, Commands & Wings 


B-18, B-18A, and B-18B Air Forces 


Northeast Air District (1940) Based at Mitchel Field, NY, 18 Dec 40- 
42. 
Became the First Air Force in 1941, 
I Bomber Command (1941-42) 
Southeast Air District (1940) Based at MacDill Field, FL, 18 Dec 40; 
Tampa, FL, Jan 41-25 Feb 42. 
Became the Third Air Force in 1941. 
II Bomber Command (1941-42) 
Philippine Department Air Force (1941) Based at Nichols Field, Luzon, 
20 Sept 41; Darwin, Australia, Dec 41; Java, Jan-Feb 42. 
Became the Far East Air Force in Oct 41 and then the Fifth Air Force in 
Feb 1942. 
V Bomber Command (1941-42) 
Panama Canal Air Force (1940) Based at Albrook Field. CZ, 20 Nov 
40-43, 
Became the Caribbean Air Force in Aug 41 and then the Sixth Air Force 
in Feb 1942. 
VI Bomber Command (1941-43) 
Hawaiian Air Force (1940) Based at Ft. Shatter, TH, | Nov 40; Hickam 
Field, TH, c. 12 Jul 41-42 

Became the Seventh Air 

Force in Feb 1942. 
VII Bomber Command (1942) 
58th Bombardment Squadron (1 Jan 41) (1941-42) Based at Wheeler Field, 
TH, | Jan 41; Bellows Field, TH, 18 Mar 41; Hickam Field, TH, 29 Apr 
41; Bellows Field, TH, 11 Dec 41; Wheeler Field, TH, 19 Dec 41-1942. 
Became the 531 st Fighter-Bomber Squadron 14 Aug 43, 
86th Observation Squadron (26 Feb 42) (1940-43) Based at Bellows Field, 
TH, 15 Mar 41; Hilo Airport, TH, Jun 42; Wheeler, Field, TH, 17 Aug 42- 
c. Jun 43. Became the 43rd Reconnaissance Squadron 16 Jun 45. 
Alaskan Air Force (1942) Based at Elmendorf Field, AK, 15 Jan 42-c. 
Dec 42. 
Became the Eleventh Air Force in Feb 1942. 
28th Composite Group (1940-42) 


B-18, B-18A, and B-18B Commands 


Army Air Force Anti-submarine Command (1942) Based at New York, 
NY, 15 Oct 2-Aug 43. Was assigned directly to Army Air Forces 
25th Anti-submarine Wing (1942-43) 
26th Anti-submarine Wing (1942-43) 
I Bomber Command (1941) Based at Langley Field, 5 Sept 41; New 
York, NY, c. 12 Dec 41-15 Oct 42. 
Engaged primarily in anti-submarine operations along the east 
coast. Units?? 
IHI Bomber Command (1941) Based at Drew Field FL, 5 Sept 41; 
MacDill Field, FL, c. Sept 41; Savannah, GA, c. 10 Dec 41; MacDill 
Field, FL, c. 15 Dec-25 Feb 42. 
13th Bombardment Group (1941-42) 
V Bomber Command (1941) Based at dark Field, Luzon, 14 Nov 41; 
Darwin, Australia, Dec 41; Java, Jan-Mar 42. 
3rd_Bombardment Group (1941) 
7th Bombardment Group (1941) 
19th Bombardment Group (1941-42) 
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27th Bombardment Group (1941-42) 
VI Bomber Command (1941) Based at Albrook Field, CZ, 25 Oct 
41-1 Nov 46 
6th Bombardment Group (1941-42) 
9th bombardment Group (1941-42) 
25th Bombardment Group (1941-43) 
40th Bombardment Group (1941-42) 
VII Bomber Command (1942) Based at Hickam Field, TH, 29 Jan 
42-c.Oct 43. 
Sth Bombardment Group (1942) 
llth Bombardment Group (1942) 
Antilles Air Task Force (1943) Based at San Juan, PR, | Mar 43-c. Mar 
44. 


Became the Antilles Air Command in Jun 1943. 
25th Bombardment Group (1942-44) 
72nd Observation Group (1943-44) 
Newfoundland Base Command 
21st Reconnaissance Squadron (1941) 
41st Reconnaissance Squadron (1941-42) 
Air Transport Command 
1103rd AAF Base Unit Based at Morrison AAF, FL, Sep 44 (36- 
593) 


1110th AAF Base Unit Based at Zandery Field, Surinam 
(Dutch Guiana) Feb 43. (38-593) 
4007th AAF Base Unit Based at Brookley AAF, AL, Aug 44 (37- 
29) i 
4119th AAF Base Unit Based at Greenville AAF, SC, Oct 44 (37- 
23) 


B-18, B-18A, B-18B WINGS 
Ist Bombardment Wing (1931) Based at March Field, CA, | Apr 31; 
Tucson, AZ, 27 May 41-Jul 42. 
Became one of the original wings of GHQAF in 1935, in the western 
part of the US until 1941. Was known as the Ist Wing in 1935. 
7th Bombardment Group (1935-41) 
17th Bombardment Group (1931-41) 
19th Bombardment Group (1935-41) 
41st Bombardment Group (1941) 
2nd Bombardment Wing (1929) Based at Langley Field, VA, 8 Aug 22- 
5 Sept 41; Detrick Field, MD, Oct 41- 15 Aug 42. 
Became one of the original wings of GHQAF in 1935, in the eastern 
part of the US until 1941. Was known as the 2nd Wing in 1935. 
2d Bombardment Group (1929-41) 
9th Bombardment Group (1935-40) 
44th Bombardment Group (1942) 
3rd Bombardment Wing (1935) Based at Barksdale Field, LA, 27 Feb 
35-Sept 40; MacDill Field, FL, 2 Oct 40-5 Sept 41. 
Became one of the original Wings of GHQAF in 1935, until 1941. 
Was known as the 3rd Wing in 1935. 
3rd Bombardment Group (1935-40) 
13th Bombardment Group (1941) 
29th Bombardment Group (1940-41) 
44th Bombardment Group (1941) 
4th Bombardment Wing (1940) Based at Mitchel Field, NY, 18 Dec 40- 
Feb 41; Westover Field, MA, 20 Mar 41-1 Oct 41. 
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34th Bombardment Group (1941 

43rd Bombardment Group (1941) 
5th Bombardment Wing (1940) Based at McChord Field, WA, 18Dec 
40; Ft George Wright, WA, 9 Jan 41-Jul 42. 
12th Bombardment Group (1941) 

17th Bombardment Group (1941) 

47th Bombardment Group (1942) 
13th Composite Wing (1940) Based at Langley Field, VA, 10-26 Oct 
40; Borinquen Field, PR, 1 Nov 40; San Juan, PR, c. 6 Jan 41; Borinquen 
Field, PR, c. 1 May 41-25 Oct 41. 

25th Bombardment Group (1940-41) 


40th Bombardment Group (1941) 
15th Bombardment Wing (1940) Based at March Field, CA, 18 Dec 40; 
Fresno, CA, c. 2 Aug 41-3 Sept 41. 
47th Bombardment Group (1941) 
48th Bombardment Group (1941) 
16th Bombardment Wing (1940) Based at Langley Field, VA, 18 Dec 
40; Bowman Field, KY, Mar 41-1 Sept 41. 
5th Bombardment Group (1941) 
17th Bombardment Wing (1940) Based at Savannah, GA, 18 Dec 
40-1 Sept 41. 
3rd_Bombardment Group (1940-41) 
27th Bombardment Group (1940-41) 
18th Bombardment Wing (1937) Based at Hickam Field, TH, 30 Oct 
37-29 Jan 42. 
Was known as the 18th Wing 1937. 
5th Bombardment Group (1937-42) 
llth Bombardment Group (1940-42) 
19th Bombardment Wing (1940) Based at Albrook Field, CZ, 25 Jan 
33-25 Oct 41. 
Was known as the 19th Wing in 1937. 
6th Bombardment Group (1933-41) 
9th Bombardment Group (1940-41) 
20th Bombardment Wing (1940) Based at Ft Douglas, UT, 18 Dec 40- 
| Sept 41. 
7th Bombardment Group (1940-41) 
42nd Bombardment Group (1941) 
24th Composite Wing (1942) Based at Iceland, 25 Dec 42-15 Jun 44. 
342nd Composite Group (1942-44) 
Trinidad Wing, Antilles Air Command (1943) Based at Waller Field, 
Trinidad, 15 May 43-15 Mar 44. Units?? 


The B-18, B-18A, B-18B Groups and Squadrons 
1936 to 1945 


2nd Bombardment Group (1 Sep 36) Aircraft coded “BB” and “R” 
20th Bombardment Squadron (25 Jan 23) Based at Langley Field, VA. 
1936-Nov 41; Mitchel Field, NY, 8 Dec 41-24 Jan 42; Ephrata, WA, 29 
Oct 42. 

49th Bombardment Squadron (25 Jan 23) Based at Langley Field, VA, 
1936-Nov 41; Newfoundland AB, Newfoundland, 13 Dec 41; Agentia,, 
Newfoundland, 16 Jan-Jun 42? 

Langley Field, VA, 24 Jun-1 Oct 42. 

96th Bombardment Squadron (25 Jan 23) Based at Langley Field, VA, 
1936-1 Oct 42; Ephrata, WA, 29 Oct 42. 

21st Reconnaissance Squadron (1 Sep 36) Based at Langley Field, VA, | 
Sep 36-c. 1 Sep 39 (with B-18s) Aircraft numbered between 16 and 30. 
Became the 411th Bombardment Squadron 22 Apr 42. 

41st Reconnaissance Squadron (1 Feb 40) Based at Langley Field. VA. 1 
Feb 40-23 Aug 41; Ephrata, WA, 29 Oct 42. Became the 429th 
Bombardment Squadron 22 Apr 42. 


3rd Bombardment Group Aircraft coded “BC” 
8th Bombardment Squadron (15 Sep 39) Based at Barksdale Field. LA, 
15 Sep 39; Savannah, GA, 8 Oct 40-19 Jan 41. 


13th Bombardment Squadron (15 Sep 39) Based at Barksdale Field. LA, 
15 Sep 39; Savannah, GA, 8 Oct 40-19 Jan 41. 

89th Bombardment Squadron (14 Aug 41) Based at Savannah, GA. 15 
Jan 41-20 Jan 42. Was the 10th Reconnaissance Squadron 15 Jan 41. 
90th Bombardment Squadron (15 Sep 39) Based at Barksdale Field. LA, 
15 Sep 39; Savannah, GA, 10 Oct 40-19 Jan 42. Aircraft numbered between 
70 and 90. 


5th Bombardment Group (12 Oct 36) Aircraft coded “BE” and “R” 
23rd Bombardment Squadron (25 Jan 23) Based at Hickam Field. TH, | 
Jan 39; Mokuieia, TH, 24 Mar-3 Nov 42. 

31st Bombardment Squadron (1 Apr 31) Based at Hamilton Field. CA, 
1937; Hickam Field, TH, 8 Feb 38; Kipapa, TH, 23 May 42: Kualoa, TH, 
9 Sep-9 Nov 42. 

72nd Bombardment Squadron (1 May 23) Based at Hickam Field. TH, 4 
Jan 39; Bellows Field, TH, 11 Dec 41-18 Sep 42. 

4th Reconnaissance Squadron (25 Jan 38) Based at Hickam Field. TH, | 
Jan 39-1 May 42. Became the 394" Bombardment Squadron 22 Apr 42. 
Note: The entire Group was stationed in the Territory of Hawaii during 
the attack of December 7, 1941. 


6th Bombardment Group (1 Feb 40) Aircraft coded “BF” and “R” 

3rd Bombardment Squadron (1 Jan 38) Based at France Field. CZ. 1 Feb 
40; Rio Hato, Panama c. 8 Dec 41; Galapagos Islands, 4 May 42. 

25th Bombardment Squadron (25 Jan 23) Based at France Field, CZ, 30 
Apr 22-7 Dec 41; Rio Hato, Panama, 8 Dec 41; Salinas, Ecuador, c. 21 
Jan 42 

74th Bombardment Squadron (1 Nov 39) Based at Albrook Field. CZ, 1 
Oct 33; Howard Field, CZ, 14 Jul 41; Aguadulce, Panama, 8 Nov 41; Rio 
Hato, Panama, c.11 Dec 41; Guatemala City, Guatemala, 9 Jan 42. 

7th Reconnaissance Squadron (1 Sep 37) Based at France Field, CZ, | 
Sep 37; Howard Field, CZ, 26 Nov 41; David, Panama, 11 Dec 41; Talara, 
Peru, 18 Aug 42. Became the 397th Bombardment Squadron 22 Apr 42. 


7th Bombardment Group (1 Apr 31) Aircraft coded “BG” and “R” 
9th Bombardment Squadron (1 Apr 31) Based at Hamilton Field, CA, 
1937; Ft Douglas, UT, 7 Sep 40; Salt Lake City, UT. 13 Jan-13 Nov 41. 
11th Bombardment Squadron (1 Jun 28) Based at Hamilton Field, CA, 
1937; Ft Douglas, UT, c. 18 Jan-13 Nov 41. 

22nd Bombardment Squadron (20 Oct 39) Based at Hamilton Field, CA, 
20 Oct 30; Ft Douglas, UT, 7 Sep 40; Salt Lake City, UT, c, 21 Jun-13 
Nov 41. 

88th Reconnaissance Squadron (1 Sep 36) Based at Hamilton Field, CA, 
1937; Ft Douglas, UT, 7 Sep 40 Salt Lake City, UT c. 15 Jan-11 Nov 41. 
Became the 436th Bombardment Squadron 22 Apr 42. 


9th Bombardment Group (1 Mar 35) Aircraft coded “BI” and “R” 

Ist Bombardment Squadron (1 Mar 35) Based at Mitchel Field, NY, 1938- 
6 Nov 40; Rio Hato, Panama, 13 Nov 40; Piarco Airport, Trinidad, 24 
Apr 41; Waller Field, Trinidad, 29 Oct 41; Edinburgh Field, Trinidad, 23 
Aug 42; Orlando AB, FL, 31 Oct 42-1 Dec 42. 

5th Bombardment Squadron (1 Mar 35) Based at Mitchel Field, NY, 1938- 
6 Nov 40; Rio Hato, Panama, 13 Nov 40; Beane Field, St. Lucia, c. 28 
Sep 42; Orlando AB, FL, 31 Oct 42. Aircraft numbered between 40 and 
69 

99th Bombardment Squadron (1 Mar 35) Based at Mitchel Field, NY, 
1938-6 Nov 40; Rio Hato, Panama, 13 Nov 40; Zandery Field, Surinam, 
3 Dec 41; Orlando AB, FL, 31 Oct 42. 

18th Reconnaissance Squadron (1 Sep 36) Based at Mitchel Field. NY, | 
Sep 36-14 Noy 40. Became the 408th Bombardment Squadron 22 Apr 
42. 

44th Reconnaissance Squadron (1 Sep 36) Based at Albrook Field, CZ, 
31 Jan 40-7 Jul 41; Howard Field, CZ, 8 Jul-27 Oct 41; Atkinson Field, 
British Guiana 4 Noy 41; Orlando AB, FL, 31 Oct 42 Became the 430th 
Bombardment Squadron 22 Apr 42. 
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lith Bombardment Group (1 Feb 40) 

26th Bombardment Squadron (1 Feb 40) Based at Hickam Field, TH, 1 
Feb 40; Wheeler Field, TH, 20 Dec 40-19 Jul 42. 

42nd Bombardment Squadron (1 Feb 40) Based at Hickam Field. TH, | 
Feb 40; Kualoa Point, TH, 5 Jun 42. 

58th Bombardment Squadron (1 Jan 41) Based at Wheeler Field, TH, | 
Jan 41; Bellows Field, TH, 18 Mar 41; Hickam Field, TH, 29 Apr 41; 
Bellows Field, TH, 11 Dec 41; Wheeler Field, TH, 19 Dec 41-1942. 
Became the 53 1st Fighter-bomber Squadron 14 Aug 43. 

50th Reconnaissance Squadron (25 Jan 38) Based at Luke Field, TH, 
1938; Hickam Field, TH, 9 Oct 39-1941. Became the 43 Ist Bombardment 
Squadron 22 Apr 42. All of the Squadrons were at Hickam Field, Oahu, 
HT, during the Pearl Harbor attack. 


12th Bombardment Group (15 Jan 41) 

81st Bombardment Squadron (15 Jan 41) Based at McChord Field, WA, 
15 Jan 41; Ester Field, LA, 27 Feb-3 Jul 42; Stockton Field, CA, 24 May- 
24 Jun 42). 

82nd Bombardment Squadron (15 Jan 41) Based at McChord Field, WA. 
15 Jan 41; Ester Field, LA, 27 Feb-3 Jul 42; (Stockton Field, CA, 24 
May-24 Jun 42), 

83rd Bombardment Squadron (15 Jan 41) Based at McChord Field. WA, 
15 Jan 41; Ester Field, LA, 27 Feb-3 Jul 42; (Stockton Field, CA, 24 
May-24 Jun 42). 

19th Reconnaissance Squadron (15 Jan 41) Based at McChord Field. WA, 
15 Jan 41; Ester Field, LA, 27 Feb-3 Jul 42; (Stockton Field, CA, 24 
May-24 Jun 42). Became the 94th Bombardment Squadron 14 Aug 41 
and then became the 434th Bombardment Squadron 22 Apr 42. 


13th Bombardment Group (15 Jan 41) 

39th Bombardment Squadron (15 Jan 41) Based at Langley Field, VA, 15 
Jan 41; Orlando, FL, 6 Jun 41; Savannah, GA, 8-14 Dec 41. Became the 
3rd Anti-submarine Squadron 29 Nov 42, then the 819th Bombardment 
Squadron 22 Apr 43. 

40th Bombardment Squadron (15 Jan 41) Based at Langley Field. VA, 15 
Jan 41; Orlando, FL, 7 Jun-31 Dec 41. Became the 4th Anti-submarine 
Squadron 29 Nov 42, 

41st Bombardment Squadron (15 Jan 41) Based at Langley Field, VA, 15 
Jan 41; Orlando, FL, 7 Jun-31 Dec 41. Became the Sth Anti-submarine 
Squadron 29 Nov 42, then the 827th Bombardment Squadron 1 Oct 43. 
3rd Reconnaissance Squadron (15 Jan 41) Based at Langley Field, VA, 
15 Jan 41; Orlando, FL, 7 Jun-31 Dec 41. Became the 393rd Bombardment 
Squadron 22 Apr 42, then the 6th Anti-submarine Squadron 29 Noy 42. 


16th Pursuit Group (1 Dec 32) 
44th Reconnaissance Squadron (1 Sep 36) Based at Albrook Field, CZ, 
1938- 31 Jan 40. Became the 430th Bombardment Squadron 22 Apr 42. 


17th Bombardment Group (17 Oct 39) 

34th Bombardment Squadron (17 Oct 39) Based at March Field, CA, 17 
Oct 39; McChord Field, WA, 24 Jun-31 Dec 40. 

73rd Bombardment Squadron (17 Oct 39) Based at March Field, CA, 17 
Oct 39; McChord Field, WA, 26 Jun 40-10 Mar 41. 

95th Bombardment Squadron (17 Oct 39) Based at March Field, CA, 17 
Oct 39; McChord Field, WA, 26 Jun 40. 

89th Reconnaissance Squadron (1 Feb 40) Based at March Field, CA, | 
Feb 40; McChord Field, WA, 26 Jun 40. Became the 432nd Bombardment 
Squadron 22 Apr 42. 


19th Bombardment Group (24 Jun 32) Aircraft coded “BS”, “AQ” and 
“R”, 

28th Bombardment Squadron (25 Jan 23) Based at Nichols Field, 
Philippines 1941; Batchelor, Australia, 21 Dec 41; Singosari, Java, 30 
Dec 41-1 Mar 42. 
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32nd Bombardment Squadron (24 Jun 32) Based at March Field. CA, 25 
Oct 35; Albuquerque, NM, c. 4 Jun-22 Nov 41; Bakersfield, CA, 17 Dec 
41-31 Dec 41. Aircraft 

numbered between 10 and 39. 

93rd Bombardment Squadron (20 Oct 39) Based at March Field, CA, 20 
Oct 39; Albuquerque, NM, Jun-27 Sep 41. 

38th Reconnaissance Squadron (1 Sep 36) Based at March Field, CA, 1 
Sep 36; Albuquerque, NM, 5 Jun-22 Nov 41; Bakersfield, CA, 17 Dec 
41-31 Dec 41. Aircraft numbered between 31 and 45. Became the 427th 
Bombardment Squadron 22 Apr 42. 


21st Bombardment Group (1 Feb 42) 

313th Bombardment Squadron (1 Feb 42) Based at Bowman Field, KY, 1 
Feb 42; Jackson AAB, SC, 24 Apr 42; Key Field. MS, 26 May 42; 
Hattiesburg Army Air Field, MS, 8 Jun 42-11 Jun 42. 


22nd Bombardment Group (1 Feb 40) 

2nd Bombardment Squadron (1 Feb 40) Based at Bolling Field, DC, 1 
Feb 40; Langley Field, VA, 14 Nov-1 Dec 41. 

19th Bombardment Squadron (1 Feb 40) Based at Patterson Field, OH, | 
Feb 40; Langley Field, VA, 16 Nov-1 Dec 41. 

33rd Bombardment Squadron (1 Feb 40) Based at Patterson Field. OH, 1 
Feb 40? Langley Field, VA, 16 Nov 40-30 Nov 41. 

[8th Reconnaissance Squadron (1 Sep 36) Based at Langley Field, VA, 
15 Nov 40; Muroc, CA, 9 Dec-31 Dec 41. Became the 408th Bombardment 
Squadron 22 Apr 42. 


23rd Composite Group (1 Dec 39) 

24th Bombardment Squadron (1 Dec 39) Based at Maxwell Field, LA, 1 
Dec 39; Orlando, FL, 2 Sep 40; Eglin Field, FL, 29 Jun-1 May’42. 

54th Bombardment Squadron (6 Dec 39) Based at Maxwell Field, LA, 6 
Dec 39; Orlando, FL, 2 Sep 40. Then became the Air Corps Proving 
Detachment; Air Force Proving Ground Group and tested equipment 1940- 
42. 


25th Bombardment Group (| Feb 40) < 

10th bombardment Squadron (1 Feb 40) Based at Langley Field, VA, 1 
Feb-16 Oct 40; Borinquen Field, PR, 1 Nov 40; Edinburgh Field, Trinidad, 
c. 1 Nov 42; Port of Spain, Trinidad, 27 Aug 12 Oct 43; Waller Field, 
Trinidad, | Oct-1 Dec 43. 

12th Bombardment Squadron (1 Feb 40) Based at Langley Field, VA, 1 
Feb-26 Oct 40; Borinquen Field, PR, 1 Nov 40; Benedict Field, St Croix, 
c. 8 Nov 42; Dakota Field, Aruba NWI, c. 10 Oct 42; Coolidge Field, 
Antigua, 23 Nov 43-24 Mar 44. 

35th Bombardment Squadron (1 Feb 40) Based at Borinquen Field, PR, 
31 Oct 41; Coolidge Field, Antigua, 11 Nov 41; Zandery Field, Surinam, 
| Nov 42; Atkinson field, British Guiana, 1 Nov 42-c. 7 Oct 43 and Port 
of Spain, Trinidad, 27 Aug-12Oct 43) Vernam Field, Jamaica, c. 7 Oct-31 
Dec 43. 

59th Bombardment Squadron (1 Jan 41) Based at Edinburgh Field, 
Trinidad, 12 Jul 43; Beane Field, St Lucia, 20 Oct 43-24 Mar 44. 

27th Reconnaissance Squadron (16 Sep 39) Based at Camaguey, Cuba, 
13 Apr 42-Aug 43) Vernam Field, Jamaica. 24 Sep 42: Losey Field, PR, 
29 May 43-24 Mar 44. Became the 417th Bombardment Squadron 22 
Apr 42. 


27th Bombardment Group (1 Feb 40) 

15th Bombardment Squadron (1 Feb 40) Based at Barksdale Field, LA, 1 
Feb 40; Lawson Field, GA, 7 Oct 40-31 Dec 40. The Squadron was used 
for the First Mass Airborne jump held in the U.S. 

16th Bombardment Squadron (1 Feb 40) Based at Barksdale Field, LA, 1 
Feb 40; Hunter Field, GA, 7 Oct 40-19 Oct 41. Became the 522d Fighter- 
Bomber Squadron 23 Aug 43 and finished as the 522d Fighter Squadron 
30 May 44. 

17th Bombardment Squadron (1 Feb 40) Based at Barksdale Field. LA, 1 
Feb 40; Hunter Field, GA, 7 Oct 40-19 Oct 41. Became the 523d Fighter- 
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Bomber Squadron 23 Aug 43 and finished as the 523d Fighter Squadron 
30 May 44. 

llth Reconnaissance Squadron (15 Jan 41) Based at Hunter Field, GA, 
15 Jan-19 Oct 41 Became the 91“ Bombardment Squadron 14 Aug 41, 
then the 524" Fighter-Bomber Squadron 23 Aug 43 and at last the 524" 
Fighter Squadron 30 May 44. 


28th Composite Group (1 Feb 40) 

36th Bombardment Squadron (1 Feb 40) Based at March Field. CA, 1 
Feb 40; Lowry Field, CO, 9 Aug 40-23 Mar 41; Elmendorf Field, AK, 31 
Mar 41 -c. Feb 42. 

37th Bombardment Squadron (1 Feb 40) Based at Barksdale Field, LA, | 
Feb 40; Lowry Field, CO, 10 Jul 40-22 Apr 41. 

73rd Bombardment Squadron (17 Oct 39) Based at Elmendorf Field, AK, 
14 Mar 41.- Jan 42. 406th Bombardment Squadron (22 Apr 42) - based at 
Elmendorf Field, AK, c. Jun 42-c. Oct 43. Was the 16th Reconnaissance 
Squadron. 


29th Bombardment Group (1 Feb 40) 

6th Bombardment Squadron (1 Feb 40) Based at Langley Field, VA, 1 
Feb 40; MacDill Field, FL, 21 May 40; Pope Field, NC, c. 7 Dec-31 Dec 
41. 

43rd Bombardment Squadron (13 Mar 40) Based at Langley Field, VA,1 
Feb 40; MacDill Field, FL, 21 May 40; Pope Field, NC, c. 7 Dec 41; 
MacDill Field, FL ,c. | Jan 42. 52nd Bombardment Squadron (1 Feb 40) 
Based at Langley Field, VA, 1 Feb 40; MacDill Field, Fl, 21 May 40-31 
Jan 41. 

21st Reconnaissance 
5 Sep 41-25 Jun 42. 


Squadron (1 Sep 39) - Based at MacDill Field. FL, 


30th Bombardment Group (15 Jan 41) 

21st Bombardment Squadron (15 Jan 41) Based at March Field, CA, 15 
Jan 41; New Orleans, LA, 22 May 41 Savannah, GA, 8-14 Dec 41. 
27th Bombardment Squadron (15 Jan 41) Based at March Field, CA, 15 
Jan 41; New Orleans, LA, 25 May-1 Dec 41. 

38th Bombardment Squadron (15 Jan 41) Based at March Field, CA, 15 
Jan 41; New Orleans, LA, 3 Jun 41; Savannah, GA, 8-14 Dec 41; Muroc, 
CA, 24 Dec 41; March Field, CA, 9 Feb 42. 

2nd Reconnaissance Squadron (15 Jan 41) Based at March Field. CA, 15 
Jan 41; New Orleans, LA, 5 May-! Dec 41. Became the 392d 
Bombardment Squadron 22 Apr 42. 


34th Bombardment Group (15 Jan 41) 

4th Bombardment Squadron (15 Jan 41) Based at Langley Field, VA, 
15 Jan 41; Westover Field, MA, 29 May-31 Dec 41. 

7th Bombardment Squadron (15 Jan 41) Based at Langley Field, VA, 
15 Jan 41; Westover Field, MA, 29 May-31 Dec 41. 

18th Bombardment Squadron (15 Jan 41) Based at Langley Field, VA, 
15 Jan 41; Westover Field, MA, 29 May-31 Dec 41. 

Ist Reconnaissance Squadron (15 Jan 41) Based at Langley Field, VA, 15 
Jan 41; Westover Field, MA, c. 29 May-31 Dec 41. Became the 391st 
Bombardment Squadron 22 Apr 42. 


38th Bombardment Group (15 Jan 41) 

69th Bombardment Squadron (15 Jan 41) Based at Langley Field, VA, 15 
Jan 41; Jackson AAB, MSc. 5 Jun-31 Dec 41 . 

70th Bombardment Squadron (15 Jan 41) Based at Langley Field, VA, 15 
Jan 41; Jackson AAB, MS, c. 5 Jun-31 Dec 41. 

71st Bombardment Squadron (15 Jan 41) Based at Langley Field, VA, 15 
Jan-c. 1 Jun 41. 

15th Reconnaissance Squadron (15 Jan 41) Based at Langley Field, VA, 
15 Jan-5 Jun 41. Became the 405" Bombardment Squadron 22 Apr 42. 


40th Bombardment Group (1 Apr 41) 
29th Bombardment Squadron (1 Apr 41) Based at Borinquen Field, PR, | 
Apr 41; Aguadulce, Panama, 19 Jun 42. 


44th Bombardment Squadron (1 Apr 41) Based at Borinquen Field, PR, | 
Apr 41; Howard Field, CZ, 16 Jun 42: Guatemala City, Guatemala, 6 Jul- 
31 Jul 42. 

45th Bombardment Squadron (1 Apr 41) Based at Borinquen Field, PR, | 
Apr 41; France Field, CZ, 17 Jun 42; David, Panama, 13 Nov-30 Nov 42. 
5th Reconnaissance Squadron (1 Apr 41) Based at Borinquen, PR, | Apr 
41; Rio Hato, Panama, 17 Jun 42-16 Jun 43. Became the 395th 
Bombardment Squadron 22 Apr 42. 


4ist Bombardment Group (15 Jan 41) 

46th Bombardment Squadron (15 Jan 41) Based at March Field, CA, 15 
Jan 41; Davis-Monthan, AZ, 18 May 41; Muroc bombing range, 10 Dec 
41; Hammer Field, CA, 26 Feb 42; Alameda NAS, CA, 9 May-1 Jul 42. 
Became the 22nd Anti-submarine Squadron 3 Mar 43. 

47th Bombardment Squadron (15 Jan 41) Based at March Field, CA, 15 
Jan 41; Tucson, AZ, 16 May 41; Muroc, CA, 10 Dec-31 Dec 41. 

48th Bombardment Squadron (15 Jan 41) Based at March Field, CA, 15 
Jan 41; Tucson, AZ, 16 May 41; Muroc, CA, 10 Dec 41; Bakersfield, CA, 
9 Jan 42; Alameda NAS, CA, 2 Jul-30 Nov 42. 

6th Reconnaissance Squadron ( 15 Jan 41) Based at Match Field, CA, 15 
Jan 41; Tucson, AZ, 16 May 41; Muroc, CA, 8 Dec 41; Sacramento, CA, 
c. 11 Jan 42; Alameda, CA, Apr-10 May 42; Cherry Point, NC, Jun-Aug 
42. Became the 396th Bombardment Squadron 22 Apr 42. 

l6th Reconnaissance Squadron (15 Jan 41) Based at Paine Field, WA, 21 
Jan-c. Jun 42. Became the 406th Bombardment Squadron 22 Apr 42. 


42nd Bombardment Group (15 Jan 41) 

75th Bombardment Squadron (15 Jan 41) Based at Ft. Douglas. UT, 15 
Jan 41; Boise, ID, 6 Jun 41-1 Jan 42. 

77th Bombardment Squadron (15 Jan 41) Based at Salt Lake City, UT, 
15 Jan 41? Boise, ID, 4 Jun-14 Dec 41; Elmendorf, AK, 29Dec 41-Jan 
42. 

390th Bombardment Squadron (20 Mar 42) Based at Gowen Field, ID, 
20 Mar 42; McChord Field, WA, 21 Mar-1 Apr 42. 

16th Reconnaissance Squadron (15 Jan 41) Based at Ft Douglas, UT, 15 
Jan 41; Boise, ID, 4 Jun 41- Jan 42. Became the 406th Bombardment 
Squadron 22 Apr 42. 


43rd Bombardment Group (15 Jan 41) 

63rd Bombardment Squadron (15 Jan 41) Based at Langley Field, VA, 15 
Jan 41; Bangor, ME, 28 Aug 41-17 Feb 42. 

64th Bombardment Squadron (15 Jan 41) Based at Langley Field, VA, 15 
Jan 41; Bangor, ME, 29 Aug 41-17 Feb 42. 

13th Reconnaissance Squadron (15 Jan 41) Based at Langley Field, VA, 
15 Jan 41; Bangor, ME, 29 Aug-18 Jan 42. Became the 403rd 
Bombardment Squadron 22 Apr 42. 


44th Bombardment Group (15 Jan 41) 
66th Bombardment Squadron (15 Jan 41) - Based at MacDill Field, FL, 
15 Jan 41; Barksdale Field, LA, 9 Feb-30 Jun 42. 


45th Bombardment Group (15 Jan 41) 

78th Bombardment Squadron (15 Jan 41) Based at Savannah, GA, 15 Jan 
41; Manchester, NH, 20 Jun 41; Langley Field, VA, 9 Apr 42; Jacksonville, 
FL, 16 May 42. Became the 7th Anti-submarine Squadron 29 Nov 42 and 
then the 85Ist Bombardment Squadron 27 Sep 43. 

79th Bombardment Squadron (15 Jan 41) Based at Savannah, GA, 15 Jan 
41; Manchester. NH, 19 Jun 41; Cherry Point, NC, 12 May 42? Miami, 
FL, 11 Sep 42. Became the 8th Anti-submarine Squadron 29 Nov 42 and 
then the 839th Bombardment Squadron 12 Oct 43. 


48th Bombardment Group (15 Jan 41) 

9th Reconnaissance Squadron (15 Jan 41) Based at Savannah, GA, 15 
Jan-25 May 41. Became the 88th Bombardment Squadron 14 Aug 41, 
then the 88th Bombardment Squadron (Dive) 28 Aug 41 and at last the 
495th Fighter-Bomber Squadron 10 Aug 43. 
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65th Observation Group (1 Sep 41) 

12 1st Observation Squadron (10 Apr 41) Based at Washington, DC, 10 
Apr 41; Owens field, SC, 23 Sep 41; Lexington County Apr, 8 Dec 41? 
Langley Field, VA, 26 Dec 41; Birmingham, AL, 18 Oct-30 Oct 42. 


72nd Observation Group (26 Sep 41) 

Ist Observation Squadron (13 Jan 42) Based at Rio Hato, Panama, 14 Jan 
42; Howard Field, CZ, 19 Jan 42; David, Panama, 17 Apr 42; Rio Hato, 
Panama, 10 May 42; Howard 

Field, CZ, 20 Jun-7 May 44. Became the Ist Reconnaissance Squadron 
(Special) 25 Jun 43, Then the 41st Photographic Reconnaissance Squadron 
25 Nov 44. 

39th Reconnaissance Squadron (25 Jun 43) Based at Waller Field, Trinidad, 
6 Aug 42-c. 26 Feb 44. Became the 101 st Photographic Reconnaissance 
Squadron 12 Jun 44, then the 101st Bombardment Photographic Squadron 
7 Feb 45. 

108th Reconnaissance Squadron (25 Jun 43) Based at Howard Field, CZ, 
25 Jun 43-1 Nov 43. 


308th Bombardment Group (15 Apr 42) 

373rd Bombardment Squadron (15 Apr 42) Based at Gowen Field, ID, 15 
Apr 42; Davis-Monthan Field, AZ, 20 Jun 42; Alamogordo, NM, 23 Jul- 
31 Jul 42. 

374th Bombardment Squadron (15 Apr 42) Based at Gowen Field. ID, 15 
Apr 42; Davis-Monthan Field, AZ, 18 Jun 42, Alamogordo, NM, 24 Jul- 
31 Jul 42. 

375th Bombardment Squadron (15 Apr 42) Based at Gowen Field, ID, 15 
Apr 42; Davis-Monthan Field, AZ, 18 Jun 42; Alamogordo, NM, 24 Jul- 
31 Jul 42. 

36th Reconnaissance Squadron (15 Apr 42) Based at Gowen Field, ID, 
15 Apr 42; Davis-Monthan Field, AZ, 18 Jun 42; Alamogordo, NM, 24 
Jul 42. Became the 425th 

Bombardment Squadron 22 Apr 42. 


342nd Composite Group (11 Sep 42) 
There was one B-18 on Iceland used for anti-submarine patrols (c.11 Sep 
42-18 Mar 44). 


7th Naval District 

21st Reconnaissance Squadron (1 Sep 36) Based at Miami Municipal 
Airport, FL, 9 Sep 39-22 Apr 42 {with B-16s). Became the 411th 
Bombardment Squadron 22 Apr 42. 


Puerto Rican Department 
27th Reconnaissance Squadron (16 Sep 39) Based at Langley Field, VA, 
16 Sep-17 Nov 39; Borinquen Field, PR, 20 Nov 40. 


Note: There were four B-18s evacuated from the Philippines during Dec 
41. There were given Australian Civil Registration codes and used as 
Transports. One of the B-18s was shot down over Java (no date). The 
following are the units that the planes were assigned: 

Air Transport Command US Army Forces in Australia (3 Apr 42); Became 
the 374th Troop Carrier Group (12 Nov 42). 

21st Transport Squadron (3 Apr 42) - Based at Archerfield, Australia, 3 
Apr 42. Became the 21st Troop Carrier Squadron 5 Jul 42. 

22nd Transport Squadron (3 Apr 42) - Based at Essendon Airdrome, 
Australia, 3 Apr 42; Garbutt Field, Australia. 11 Oct 42. Became the 22nd 
Troop Carrier Squadron 5 July 42. 


From Drawing Board to U-boat Hunter 


The B-18, B-18A, and B-18B Anti-submarine Wings, Groups, 
Squadrons 


Ist Sea-Search Attack Group 
2nd Sea-Search Attack Squadron (17 June 42) Based at Langley Field. 
VA. 17 June 42-23 June 43. First designated squadron formed for Anti- 
submarine Warfare (ASW) with 10 B-18s (One “A” and Nine “Bs”). 
3rd Sea-Search Attack Squadron (10 Dec 42) Based at Langley Field, 
VA, 10 Dec 42-21 Nov 43. The two Squadrons tested electronic equipment 
and trained crews for its use in ASW. 
Note: After World War II started, B-18s were used mostly for Anti- 
submarine duty and the Army Air Force formed the Anti-submarine Wing. 
Anti-submarine Commands were not assigned to Numbered Air Forces 
and Squadrons were not assigned to Groups. The following is the 
Squadrons that were assigned under the two Wings. 
25th Anti-submarine Wing 
2nd Anti-submarine Squadron (23 Nov 42) Based at Langley Field. VA. 
18 Oct-26 Dec 42. Was the 523d Bombardment Squadron 18 Oct 42. 
3rd Anti-submarine Squadron (29 Nov 42) Based at Westover Field, MA, 
20 Jan 42; Dover, DE, 19 July 42-31 July 42. Was the 39th Bombardment 
Squadron 15 Jan 41; Became the 819th Bombardment Squadron 22 Sept 
43. 
4th Anti-submarine Squadron (29 Nov 42) Based at Westover Field. MA, 
22 Jan 42; Langley Field, VA, 16 June 42; Mitchel Field, NY, 3 Aug 42- 
c. 6 June 43 (Operated from Guantanamo, Cuba, 30 Aug-Sept 42). Was 
the 40th Bombardment Squadron 15 Jan 41. 
6th Anti-submarine Squadron (29 Nov 42) Based at Mitchel Field, NY, 
22 Jan 42; Westover Field, MA, 3 Aug 42-1 Apr 43. Was the 3rd 
Reconnaissance Squadron 20 Nov 42 and redesignated the 393rd 
Bombardment Squadron on 22 Apr 42. 
12th Anti-submarine Squadron (29 Nov 42) Based at Langley Field, 
VA, 12 Jan-18 Sept 43. Was the 517" Bombardment Squadron 18 Oct 
42, became the 492d Bombardment Squadron 24 Sept. 43. 
17th Anti-submarine Squadron (29 Nov 42) Based at Lantana, FL. 18 Oct 
42; Boca Chica, FL, 9 Jan 43; Miami, FL, 3 July 43-15 Aug 43. Was the 
522nd Bombardment Squadron 18 Oct 42. 

46th Bombardment Squadron (15 Jan 41) Based at Cherry Point NAS, 
NC, 28 Aug 42-2 Mar 43. Became the 22nd Anti-submarine Squadron 3 
Mar 43. 
362nd Bombardment Squadron (15 July 42) Based at Salt Lake City AAB. 
UT, 15 July 42; Geiger Field, WA, 15 Sept 42; Ephrata, WA, | Oct 42; 
Langley Field, VA. 29 Oct 42-1 Oct 43. Became the 18th Anti-submarine 
Squadron 29 Nov 42, then became the 4th Sea-Search Attack Squadron 
23 Oct 42. This was the Operational Training unit for the 25th ASW 


26th Anti-submarine Wing 

7th Anti-submarine Squadron (29 Nov 42) Based at Jacksonville, FL, 29 
Nov 42; Edinburgh Field Trinidad, 20 Apr 43-20 July 43. Was the 78th 
Bombardment Squadron 15 Jan 41, Became the 851st Bombardment 
Squadron 27 Sept 43. 

8th Anti-submarine Squadron (29 Nov 42) Based at Miami, FL, 11 Sept 
42; operated from Trinidad and other bases in the area, Jul-28 Aug 43, 
Was the 79th Bombardment Squadron 15 Jan 41. Became the 839th 
Bombardment Squadron 14 Oct 43. 

9th Anti-submarine Squadron (29 Nov 42) Based at Edinburg Field, 
Trinidad, Nov 42-Mar 43. Was the 80th Bombardment Squadron 15 Jan 
41. Became the 835th Bombardment Squadron 23 Sept 43. 

(Note: Much of the preceding work on the disposition of the B-18s was 
from unpublished material by Robert Lumpkin at the PASM and the 
Maurer & Maurer books on Combat Squadrons and Combat Units of the 
AAF). 
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Appendix B: 
B-18 Crashes and Crash Sites in the U.S. 


10 September 1941, Mt. Constance, WA 
B-18 (37-518) Crashed into Mt. Constance, WA, killing all six crewmen. 


24 October 1941, Twin Sisters Peak, CA 

Capt. F.C. Nelson and his crew of four left Hamilton Field, CA in 37-498 
and climbed into partly cloudy Northern California skies headed to 
McClellan Field, near Sacramento enroute to Fort Douglas, UT. Nelson 
and his co-pilot 2Lt. E.W. Sell were instructed to fly around the low-laying 
clouds over the Vaca Mountains that were directly in the flight path on the 
short 30 minute flight. Nelson appears to have been on instruments, un- 
aware of the Twin Sister peaks in his path and the B-18 ploughed directly 
into the south peak, killing all aboard. 


12 December 1941, Sierra Nevada Mountains, CA 

Probably the most significant crash of a B-18 occurred when Maj.Gen. 
Herbert Dargue, CO of the First Air Force at Mitchel Field, NY, was killed 
while flying a B-18 that crashed enroute to Hamilton Field, CA. Dargue 
and a large number of air staff and vitally needed crew chiefs aboard was 
headed for post Pearl Harbor Hawaii to aid in the investigation of the lack 
of preparedness at Hawaii. At the same time Gen. Ira Eaker, Dargue’s old 
friend from the 1926 Pan American Goodwill Flight, was flying in from 
San Diego and the further north he flew the worse weather became and he 
radioed Dargue, whose aircraft was heading into California from Arizona, 
warning him of the deteriorating weather, high winds, and heavy fog. Eaker 
continued to fly north but finally had to land at Fresno and take a bus to 
San Francisco. When he arrived Eaker received a message informing him 
that Dargue’s bomber was overdue. The wreckage of the aircraft was fi- 
nally found in the Sierras near Bishop, CA in March 1942. Dargue re- 
ceived a posthumous Distinguished Service Medal for his lifelong military 
service. 


14 January 1942, White Mountains, NH 

The doomed B-18 piloted by 1 Lt. Anthony Benevenuto, left Westover, AFB 
at Chicopee, MA, and after its anti-submarine patrol off Newfoundland it 
returned in poor weather toward the coast. The navigator misidentified 
Concord, NH, for Providence, RI, and then plotted a course that led the 
bomber toward New Hampshire’s White Mountains As the bomber neared 
Woodstock, NH, icing and poor visibility caused the pilot to crash into the 
side of Mt. Wateromee at 2,700 feet. Benevenuto managed to prevent a 
head-on crash and the bomber skidded along the side of the mountain be- 
fore the bomb load exploded. Five of the seven crewmembers, including 
the pilot, survived as a rescue party slogged through heavy winter snow to 
save them. 


3 April 1942, Albuquerque, NM 
A B-18A crashed after both engines quit 25 miles south of Albuquerque 
during a bombardier training flight from Kirtland Field. 


2 October 1942, Flagstaff, AZ 

ILt. Arnold King and his crew were flying a B-18A (37-515) from the 
Sacramento Air Depot to transport equipment to Albuquerque, NM, via 
Bakersfield and Daggett, CA. At 9,000 feet the aircraft encountered 
unforecasted rain, snow, and high winds that caused turbulence and icing 
and cut visibility to nil. King was off course and hit the tops of trees on the 
slopes of the San Francisco Peaks which rise to over 12,000 feet north of 
Flagstaff. 


22 August 1944 J 
A B-18 crashed near Watkins, CO in poor weather. 
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